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1 EXECUTIVE SUMMARY

Zogenix, Inc. is seeking United States (US) Food and Drug Administration (FDA) approval
for hydrocodone bitartrate extended-release capsules CII (HC-ER, proposed trade name
Zohydro ER), for the management of moderate-to-severe pain in patients requiring
continuous around-the-clock opioid therapy for an extended period of time. The analgesic
efficacy and safety of hydrocodone is well known through decades of clinical use of
combination products for the treatment of pain, but it has never been available in the US as a
single-agent product. To support treatment of people suffering from chronic moderate to
severe pain, while reducing the risk of liver injury and where higher doses of hydrocodone is
the optimal treatment option for those patients, Zohydro ER was developed without
acetaminophen (APAP) in an extended release (ER) formulation that enables twice daily
(q12h) administration.

Hydrocodone /APAP is the most prescribed opioid analgesic yet is the only opioid within the
class that is regulated as Schedule III (all others are Schedule II). The absence of a single-
entity ER hydrocodone limits its utility clinically and prevents it from being monitored under
a standard REMS like all other ER or long acting (LA) opioids. Zohydro ER, which would
be classified as Schedule II, would bring hydrocodone under important regulatory uniformity
and controls. It also provides an opportunity to re-educate and inform prescribers about the
attributes of hydrocodone which has been left behind in the safe use and other REMS efforts
to date.

Despite the availability of other ER opioid analgesic products, there remains a significant
need for additional safe and effective ER opioid analgesic products for patients with chronic
pain. Responsiveness to opioids varies greatly between individual pain patients.
Comparative effectiveness, tolerance and cross-tolerance between opioids also vary greatly
within individual patients. Over the course of chronic pain therapy, the prescriber needs the
flexibility to use the same opioid when converting their patient from an IR treatment to their
first ER regimen. Prescribers also need more choices when it is necessary to rotate to another
ER opioid when issues of effectiveness, tolerance or tolerability develop on a current ER
opioid analgesic regimen.

Zogenix has completed a development program that was agreed to with FDA and that
includes non-clinical, pharmacology and clinical studies for Zohydro ER, and has submitted
its New Drug Application (NDA). The results of the studies show Zohydro ER to be safe and
effective for the intended use. Recognizing the wide-scale public health issue associated with
abuse, misuse and diversion of opioids, Zogenix is committed to the safe use of HC-ER.

This briefing document describes both the FDA-required Risk Evaluation and Mitigation
Strategy (REMS) for any ER or LA opioid, as well as additional voluntary risk mitigation
programs that Zogenix has committed to, including a targeted and conservative plan to
introduce Zohydro ER into the marketplace. Safe use efforts introduced by Zogenix will
specifically and proactively address the primary risks of misuse, abuse, diversion,
inappropriate prescribing, and unintentional overdose of HC-ER, and will ensure that the
important benefits seen in patients with chronic pain outweigh the risks.
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1.1 Chronic Pain: Burden of Disease and Medical Need

Chronic pain is defined as “pain that persists beyond an expected time frame for healing.”
Chronic low back pain (CLBP) is the most common cause of disability in industrialized
nations. Other common types of chronic non-cancer pain include arthritis pain, headache,
neuropathic pain, and fibromyalgia. It is estimated that there are approximately 100 million
adults in the US affected by chronic pain (Institute of Medicine, 2011) and many people with
moderate to severe chronic pain have yet to find adequate relief. Several studies have also
highlighted the increasing prevalence of chronic pain over time (Manchikanti 2012a;
Freburger 2009; Harkness 2005).

The efficacy of opioids for chronic pain treatment is established across a wide spectrum of
chronic pain conditions. The most recently published guidelines in 2012 by the American
Society of Interventional Pain Physicians (ASIPP) focused on the objective of providing
physicians concise guidance to improving patient access to opioids and to avoid diversion
and abuse (Manchikanti 2012b). Both immediate-release (IR) and ER formulations of
opioids are marketed in the US. Except for hydrocodone, all orally administered opioids
exist in both IR and ER formulations. Furthermore, hydrocodone is only available in a
combination tablet form with a non-opioid analgesic; the most frequently prescribed being
HC/APAP (136 million prescriptions in 2011).

A subgroup of patients on IR hydrocodone for chronic pain will eventually meet clinical
criteria for the addition of an ER product; these are typically patients with pain around-the-
clock, who have significant pain interference with sleep, awaken with pain, may have peak-
dose side effects, and may need to take medication every few hours. Physicians are generally
trained to use the same molecule when adding an ER opioid to an IR regimen, in order to
take advantage of the idiosyncratic efficacy and tolerability often seen with opioids. In such
patients on IR hydrocodone, there has been no ER option, necessitating using ER
formulations of other molecules. A significant proportion of patients on hydrocodone-
acetaminophen have either frank liver disease or risk factors; for this subset, the availability
of a non-acetaminophen formulation is an important therapeutic option. APAP overdose is a
leading cause of acute liver failure in the US, with 63% of the unintentional overdoses
attributed to the use of HC/APAP combination products (Mincha 2010).

Zohydro ER will also fulfill a role in opioid rotation, a practice needed to treat some patients
with chronic pain. Current clinical guidelines support opioid rotation (changing from one
opioid to another opioid) in patients on chronic opioid therapy who are unable to maintain
therapeutic goals with their current opioid (Chou 2009). The pharmacological basis of opioid
rotation is related to incomplete cross-tolerance to the analgesic and non-analgesic responses
between opioids, which could potentially result in a better balance of analgesic and side
effects when one opioid is changed for another (Slatkin 2009). While well-controlled studies
are lacking, opioid rotation is considered a necessary clinical practice in the management of
chronic pain (Fine 2009; Slatkin 2009; Nalamachu 2011), and up to 30% of patients will
require opioid rotation at some time (Slatkin 2009). HC-ER would provide an additional
therapeutic option for rotation to clinicians treating patients with chronic pain with extended
release opioids.
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In summary, although there are several choices for extended-release opioids, the availability
of another option only increases the tools in the physician’s armamentarium against chronic
pain.

1.2 Overview of HC-ER Development Program

The development of HC-ER was initiated by Elan Corporation (now Alkermes) in 2002.
Zogenix acquired the US rights to HC-ER from Elan in November 2007. Zogenix held an
End-of-Phase 2 meeting with FDA in May 2008 where agreement was reached on
nonclinical, clinical, and CMC elements for further development. It was agreed that a single
well-controlled efficacy study in chronic low back pain would be sufficient to establish
efficacy in the intended patient population, and that the safety database of HC-ER would
need to include exposures to HC-ER in at least 300 subjects for 6 months, and at least 100
subjects for one year. Following completion of the Phase 3 clinical program, Zogenix held
pre-NDA meetings with FDA in November 2011, and the NDA for HC-ER was submitted on
01 May 2012. The application is currently under review with an action date of 01 March
2013.

The dosage form for HC-ER is based on the Alkermes Spheroidal Oral Drug Absorption
System (SODAS), an oral, multi-particulate formulation technology utilized in several FDA-
approved extended-release products including several that are Schedule II. HC-ER is
composed of a blend of beads containing hydrocodone with (80%) and without (20%) rate
controlling polymers that impact drug release by diffusion in the gastrointestinal tract. The
extended release properties of the formulation allow HC-ER to be administered twice-daily

(q12h).

1.3 Overview of Clinical Studies

1.1.1 Pharmacology and Biopharmaceutical Studies

A total of eight clinical pharmacology studies (Phase 1 and Phase 2) were conducted to
characterize the bioavailability, pharmacokinetics and pharmacodynamics of HC-ER. The
single-dose pharmacokinetic profile of HC-ER is characterized by a biphasic absorption
profile which supports a 12-hour dosing interval. Compared to the same dose of HC in
HC/combination analgesic products, Cyax is lower for HC-ER and occurs at a later Tyax
(approx. 6 hours). The steady state characteristics of HC-ER demonstrated relatively stable
levels of hydrocodone and dose proportional pharmacokinetics. The average plasma
concentrations at steady state values were ~20% lower than mean C,,,x values and peak-to-
trough fluctuation was relatively low (approximately 50 to 60%). The concomitant use of
alcohol and HC-ER was evaluated for dose dumping; there was no significant effect of 20%
alcohol on HC-ER pharmacokinetic parameters. Conversely, the rate of absorption of HC
from HC-ER was affected by a severe challenge involving co-ingestion with 40% alcohol in
the fasted state, as exhibited by an increase in Cp,x and an earlier Tyax. The magnitude of
these effects with 40% alcohol were within the range reported for other marketed ER opioid
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products and underscore the importance of class-wide labeling that warns against the use of
alcohol with opioid products. There was no food effect on the extent of absorption of HC
from HC-ER. Pharmacology studies in special populations indicated no need for initial dose
adjustments in patients with hepatic or renal impairment.

1.1.2 Clinical Efficacy and Safety Studies

A total of four Phase 2 and Phase 3 studies were completed. Safety data come from a total of
1,568 study subjects. Efficacy and safety information for the chronic pain indication come
from two adequate and well-designed, Zogenix-sponsored Phase 3 studies encompassing
1,143 adult subjects, ZX002-0801 (Study 801) and ZX002-0802 (Study 802).

1.1.1.1  Pivotal Study 801

7X002-0801 (Study 801) was a multicenter, double-blind, placebo-controlled study that used
an enriched enrollment randomized withdrawal design (EERW), agreed between Zogenix
and the Agency as an appropriate and validated approach to studying the efficacy of an
extended-release opioid. Pivotal studies of most recently approved ER opioid products used
this design (e.g. Opana ER, Embeda, Exalgo, and Nucynta ER). An EERW study is different
from many placebo-controlled studies, in that enrichment for drug-responsive patients occurs
during an open-label run-in period, and then the primary endpoint is loss of pain control
when responders are randomized to placebo or active drug. FDA refers to this as predictive
enrichment. Subjects were required to have a diagnosis of chronic low back pain for a
minimum of 3 months, with an average pain score > 4 on the 11-point (0-10) Numerical
Rating Scale (NRS), and to be taking opioids for at least 5 days/week for the past 4 weeks at
the equivalent of at least an average daily dose of 45 mg oral morphine equivalents per day.
They were not permitted in the study with evidence of drug or alcohol abuse or a major
depressive disorder. Based on other EERW studies of ER opioids, it was estimated that a
sample size of 150 subjects per group (300 randomized subjects total) would provide 91%
power to detect a treatment difference of 1.0, assuming a standard deviation of 2.6 per group.
It was also anticipated that the magnitude of the difference in average daily pain intensity
scores between the HC-ER group and the placebo group would be modest, because placebo-
treated subjects would not be likely to allow their pain to return to pre-treatment levels, and
would go off study and seek alternative pain management once a small increase in pain was
experienced.

The study was conducted at 57 sites across all regions of the continental United States
between March 2010 and July 2011. The 510 subjects who were enrolled in the study had
severe and poorly controlled chronic low back pain, with a mean daily average NRS pain
intensity score of 7.0 out of 10, and an average Oswestry disability score of 62 out of 100
despite taking an average of 84 mg of morphine equivalents of opioid analgesics per day. Of
the 510 subjects who entered Study 801, 302 (59%) completed the open label
conversion/titration phase of the study, where subjects were converted from their previous
opioid therapy to HC-ER and then had their HC-ER dose titrated based on pain relief and
tolerance to obtain an individual stabilized dose. A total of 124 of the 151 subjects (82%)
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who were then randomized to blinded maintenance treatment with HC-ER completed the 12
week study, while only 59 of the 151 subjects (39%) who were randomized to blinded
maintenance treatment with placebo completed the study. Meta-analysis showed that the
discontinuation rates for adverse events and lack of efficacy in this study were within the
range of those observed with other extended-release oral opioids in similarly designed
studies.

1.1.1.2 Safety Study 802

7X002-802 (Study 802) was a multi-center, enriched enrollment, open-label safety study of
HC-ER in subjects with chronic pain. Subjects were required to have a diagnosis of chronic
pain for a minimum of 3 months requiring an average daily dose of 45 mg oral morphine
equivalents per day. They were not permitted in the study with evidence of drug or alcohol
abuse or a major depressive disorder. It was estimated that 600 subjects needed to be
enrolled to achieve a sufficient sample size to evaluate at least 100 subjects exposed to HC-
ER for 1 year and 300 subjects exposed for at least 6 months.

The study was conducted at 56 sites across all regions of the continental United States
between June 2010 and December 2011. The 638 subjects who were enrolled in the study
had chronic pain conditions that included arthritis (47%), low back pain (38%), and
neuropathic pain (30%). Their pain was severe and poorly controlled, with a mean daily
average NRS pain intensity score of 6.4 out of 10, and an average Oswestry disability score
of 41 out of 100 despite taking an average of 103 mg of morphine equivalents of opioid
analgesics per day. Of the 638 subjects who entered Study 802, 424 (66%) completed the
open label conversion/titration phase of the study, where subjects were converted from their
previous opioid therapy to HC-ER and then had their HC-ER dose titrated based on pain
relief and tolerance to obtain an individual stabilized dose. A total of 285 of the 424 subjects
(67%) who went on to maintenance treatment with HC-ER completed the 48 week study.

1.1.1.3 Summary of Efficacy

The efficacy of HC-ER compared to placebo was robust across a variety of standard methods
for examining pain intensity in clinical trials. For the primary endpoint of Study 801, HC-ER
was superior to placebo in the change from Baseline to the end of the study in average daily
pain intensity score (p=0.008) with a change of 0.5 units on the NRS pain scale for HC-ER
treated subjects, and 1.0 units for placebo-treated subjects. HC-ER was also superior to
placebo on measures of clinically meaningful individual improvement in pain intensity. For
this key secondary endpoint, there were 102 subjects (68%) classified as 30% responders in
the HC-ER group (pain score reduced by at least 30%), compared with 47 subjects (31%) in
the placebo group. This difference was statistically significant (p<0.001), with a much larger
proportion of subjects who responded to treatment in the HC-ER group than in the placebo
group. Although it was not a prespecified secondary endpoint, there were 72 subjects (48%)
classified as 50% responders in the HC-ER group (pain scores reduced by at least 50%),
compared with 35 subjects (23%) in the placebo group (p<0.001). Response rates of 30%
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and 50% are considered “clinically important” and “major” improvements, respectively.
Meta-analysis showed that these efficacy results were similar to those observed with other
marketed extended-release opioids when studied in standard EERW clinical trials. In
addition, subjects on HC-ER had a significantly longer time-to-exit due to loss of efficacy
compared to placebo (p < 0.001), which is an important and statistically powerful measure of
analgesic efficacy. There was also evidence of efficacy in each of the additional domains
that are considered important for demonstrating efficacy and effectiveness, when comparing
HC-ER to placebo: physical functioning (lower disability scores, p=0.026), emotional
functioning (lower depression scores, p=0.006), and participant ratings of global
improvement (greater satisfaction with study medication, p<0.01). Efficacy results from
study 802 provided supportive confirmation of efficacy, and suggest that HC-ER exerted an
effect of pain relief that was sustained over a year of maintenance therapy. The reduction in
pain relief was accompanied by indications of improved physical functioning (an increase in
the proportion of subjects with disability in the minimal range), with no worsening of
emotional function.

1.1.1.4 Summary of Safety

HC-ER was generally safe and well tolerated. The most common treatment-emergent
adverse events in chronic pain studies were constipation (15.4%), nausea (13.4%), headache
(8.3%), somnolence (7.8%), vomiting (7.1%), back pain (5.7%), and fatigue (5.1%). There
were no new or unexpected safety issues revealed, and no indication that HC-ER carries a
higher risk of any particular adverse event than either immediate release hydrocodone or
other marketed extended-release opioids. The adverse event profile of HC-ER is similar at
doses above 100 mg per day to the adverse event profile at doses below 100 mg per day.

1.4 Risk Mitigation and Safe Use of Zohydro ER

In the last two years the federal government has developed broad initiatives to curb the
increase in opioid abuse. In 2011 the Office of National Drug Control Policy issued a plan to
reduce opioid abuse that addresses initiatives for education, monitoring, proper medication
disposal and enforcement. Additionally, FDA has recently approved a class wide REMS for
ER/LA opioid analgesics that is directed towards providing training for prescribers and
instructions for patients.

The primary risks of Zohydro ER are the same as for other opioid products, namely overdose,
abuse and diversion. These risks are associated with inappropriate prescribing, dispensing,
use and handling. As a first critically important step, Zogenix is committed to
commercializing Zohydro ER in a responsible manner with the goals of achieving safe and
appropriate use for people with moderate to severe chronic pain. Zohydro ER will be
introduced into the market with a specific strategy intended to focus efforts only on clinicians
who are familiar with prescribing extended release opioids for the management of chronic
pain. The doses of Zohydro ER, including the highest proposed dosage strength (50 mg) are
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substantially less than other currently marketed ER opioids in both putative “abuse-deterrent”
and non-abuse-deterrent formulations.

The introduction of Zohydro ER will bring for the first time a form of hydrocodone under the
same controls as all other ER opioid products, namely DEA Schedule II, class wide labeling,
and the requirements of the recently introduced ER/LA opioid REMS. Recognizing that
Zohydro ER as the first single-entity extended release hydrocodone will be a target for abuse
and diversion, the risk mitigation initiatives will exceed the basic requirements of the ER/LA
opioid REMS in two important areas: 1) broad, yet focused educational initiatives on safe
use; and, 2) vigilant oversight of use and abuse patterns.

The overall risk mitigation plan is designed to ensure that prescribers, pharmacists and
patients understand the benefit-risk profile and responsible use and handling of Zohydro ER,
and that Zogenix is closely monitoring the environment to rapidly detect and respond to
concerning signals of abuse, misuse, or diversion. In this context, in addition to the standard
ER/LA Opioid REMS, an additional risk mitigation program, the Zohydro ER Safe Use
Initiative, is being developed including both internal and external tools and programs to:

e provide surveillance of aberrant drug-related behaviors involving Zohydro ER

e facilitate responsible prescribing of Zohydro ER by targeted, current ER/LA opioid
prescribers

e cducate all stakeholders — prescribers, patients and pharmacies

¢ introduce an innovative program, PainCAS, linking patient assessments to prescriber
tools for managing patients on Zohydro ER

e assess the effectiveness of these programs

Zogenix acknowledges that participation in voluntary education can be challenging, and has
commissioned Inflexxion, an NIH-funded certified addiction education management
organization, with the intention of researching methods and approaches to maximizing
engagement of the tools and programs. This work has been initiated, and will utilize expertise
in this area to achieve the highest level of success.

Key components of the safe-use program are:

e National Addictions Vigilance Intervention and Prevention Program (NAVIPPRO)
tools that support education through mentoring, skill building, simulations, and
provision of clinical relevant information for healthcare providers and patients

e Proprietary programs and materials such as a Prescriber Tool Kit, Pharmacy
educational material and a Patient Initiation Kit. The latter will contain access to a
safe-keeping product such as a locking cap for the medication bottle and a stand-alone
lockbox. This measure is of key importance, as studies have shown that the vast
majority of recreational abusers of prescription opioids obtain their product from
family members without their knowledge (Becker 2011).

e Support and promote community opioid disposal programs
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¢ Piloting innovative programs such as prescriber mentoring and access to urine drug
screening services

e NAVIPPRO surveillance systems to provide an ongoing assessment of Zohydro ER
abuse across various populations in real time

e Oversight from an independent Safe Use Advisory Board to assist the company in
interpreting the results of surveillance activities, results of knowledge, attitudes and
behavior surveys, and other data. To ensure the timely escalation of critical safety
information, the Safe Use Advisory Board will have direct access to the Zogenix
Board of Directors and will be authorized to report the results of their deliberations
directly to the FDA if they choose to do so.

These systematic measures are being put in place to ensure the introduction of Zohydro ER
meets the highest standards of integrity, concern and commitment for safe use of the product
while at the same time ensuring the availability of the appropriate medications for patients
suffering from chronic pain.

1.5 Benefit/ Risk Profile

Zogenix recognizes the wide-scale public health issue of abuse, misuse and diversion of
opioids, the wide-scale public health issue of intractable chronic pain, and the struggle to
achieve a balanced use of opioid analgesics with which many stakeholders have grappled,
including this Advisory Committee.

The clinical benefits of Zohydro ER include pain relief, reduction in disability and increased
patient satisfaction with pain medication. Other benefits include the availability of
hydrocodone in extended release form when chronic pain patients are first converted from a
regimen of immediate release HC/APAP, and the addition of Zohydro ER to prescribers’
choices when there is a need to change from one extended-release opioid to another for
reasons of tolerability or falling efficacy. Finally, hydrocodone will be available for the first
time without acetaminophen for patients who are sensitive to acetaminophen hepatic toxicity,
or require hydrocodone doses that do not allow safe dosing with HC/APAP. The risks include
opioid adverse events, accidental overdose with therapeutic usage, and addiction,
unintentional overdose and death from inappropriate prescribing, diversion, misuse, and
abuse. Measures that are expected to reduce risk include a Schedule II prescribing status, the
FDA’s new ER/LA opioid REMS program, and the Zohydro ER Safe Use Initiative program.

The rigorous and vigilant oversight and compliance program that was undertaken and
executed during the registration clinical program is representative of the company’s attitudes
and planned philosophy for marketing Zohydro ER. Zogenix believes that there is a strong
medical need for this product, but that it must be introduced into clinical usage with
appropriate safeguards and oversight. The company’s experiences and policies during the
clinical trials represent an excellent framework of responsible prescribing, vigorous training
and education, and vigilant oversight with immediate and aggressive corrective actions that
foreshadows the Zogenix approach to commercializing Zohydro ER in the most responsible
manner possible.
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In conclusion, the data presented in this Briefing Document demonstrate that Zohydro ER is
effective in relieving chronic pain. The safety profile of Zohydro ER was consistent from the
two largest studies, and was consistent with the safety profiles of other opioid medications
with no new or unexpected toxicities observed. Zogenix is committed to a conservative
commercialization strategy while making real progress in understanding the value of
different approaches to mitigating risks. Overall the benefits of Zohydro ER for patients
exceed the risks associated with this new formulation, in the context of a responsible
Zohydro ER commercialization plan.
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2 INTRODUCTION

HC-ER, proposed trade name Zohydro ER, is an orally administered, ER formulation of
hydrocodone. It has been developed for the management of moderate to severe pain in
patients requiring continuous around-the-clock opioid therapy for an extended period of time.
The analgesic efficacy and safety of hydrocodone is well known through decades of clinical
use of combination products for the treatment of pain, but it has never been available in the
United Sates (US) as a single-agent product. To support treatment of patients with chronic
moderate to severe pain, Zohydro ER was developed without acetaminophen (APAP) in an
ER formulation that enables twice daily (q12h) administration.

Zogenix has completed a non-clinical, pharmacology, and clinical program for Zohydro ER
that FDA agreed was sufficient for its New Drug Application (NDA). This briefing document
outlines the development program for Zohydro ER, which has shown Zohydro ER to be safe
and effective for the treatment of chronic, moderate to severe pain. Recognizing the wide-
scale public health issue associated with abuse, misuse and diversion of opioids, Zogenix is
committed to the safe use of Zohydro ER. The briefing document outlines the basic
requirements, consistent with other ER/LA opioids, of the FDA-required Risk Evaluation and
Mitigation Strategy (REMS) for Zohydro ER and additional voluntary risk mitigation
programs being implemented to specifically and proactively address the primary risks of
misuse, abuse, diversion, inappropriate prescribing, and unintentional overdose.

Collectively, these measures are designed to ensure that the important benefits of Zohydro
ER seen in patients with chronic moderate to severe pain outweigh the risks.

2.1 Background for Development of Zohydro ER

2.1.1 Disease Burden of Chronic Pain

The International Association for the Study of Pain defines chronic pain as “pain that persists
beyond an expected time frame for healing” (Merskey 1994). CLBP is the most common
cause of disability in industrialized nations. Other common types of chronic non-cancer pain
include arthritis pain, headache, neuropathic pain, and fibromyalgia (National Institute of
Neurological Disorders and Stroke, National Institute of Health [NIH] Chronic Pain
Information Page). Approximately 100 million adults in the US are affected by chronic pain
(Institute of Medicine, 2011). Several studies have shown an increase in the prevalence of
chronic pain over time (Manchikanti 2012a; Freburger 2009; Harkness 2005). In the US
adult population, it is estimated that 19% of the adult population has chronic spinal pain, with
29% reporting lifetime prevalence (Von Korff 2005).

Chronic pain has a profound impairment on a person’s physical activity, social, and
emotional well-being and psychological health. Patients with chronic pain frequently report
having anxiety and depression (Arnow 2006; Von Korff 2005; Elliot 2003; Dersh 2002).
Study results showed that patients with chronic pain have a decreased health related quality
of life (HRQL) compared with patients without chronic pain (Arnow 2006; Elliot 2003).
Comorbid conditions associated with chronic pain conditions are mental disorders, other
chronic pain conditions, heart disease, and diabetes (Von Korff 2005). Annual costs
associated with chronic pain in US are estimated to be $560-635 billion; which includes the

Dec 2012 Page 19 of 125



Zogenix, Inc. Advisory Committee Briefing Document
Zohydro ER (hydrocodone bitartrate extended-release) NDA 20-2880

cost of health care ($261-300 billion) and productivity lost ($297-336 billion) (Institute of
Medicine, 2011). Thus chronic pain is one of the major public health crises of our time.

2.1.2 Management of Chronic Pain Using Opioids

There are many barriers to effective management of chronic pain. These can include
treatment, education, policy gaps, and the extent of evidence-based research. To address
some of these barriers, the Institute of Medicine Committee Advancing Pain Research, Care,
and Education released a Blueprint for Transforming Prevention, Care, Education, and
Research for Reliving Pain in America (Institute of Medicine, 2011). The goal of the report
was to “gain a better understanding of pain of all types and improving efforts to prevent,
assess, and treat pain”.

Chronic pain of most types is generally managed first by the patient at home, using a variety
of self-care strategies including judicious modification of physical activities, improved sleep
hygiene, ice and heat, appropriate splinting, over-the-counter topical treatments, and, in a
large proportion of patients, complementary treatments such as acupuncture, chiropractic,
homeopathy, and herbal remedies. Regular use of over-the-counter analgesics is widespread,
including acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDs). When these
approaches are inadequate patients will seek medical care, typically with a primary care
physician. The typical primary care approach consists of more formalized approaches to
physical modalities (e.g. physical therapy, prescribed exercise regimens) and regular use of
prescription “simple” analgesics: again acetaminophen and NSAIDs. Unfortunately these
approaches yield adequate relief of symptoms and restoration of function in only a minority
of sufferers, and the “simple” analgesics have created their own pandemics of toxicity: in the
case of acetaminophen hepatic dysfunction (see below) leading in many cases to liver
transplantation, and in the case of NSAIDs, thousands of deaths per year due to
gastrointestinal and other types of bleeding, exacerbations of congestive heart failure, and
renal toxicity, among others. Thus, a large proportion of the millions of Americans seeking
pain relief, restoration of function at work and at home, and improvement in quality of life
diminished by chronic pain, fail to obtain relief with the standard “conservative” approaches,
which in many cases are far from conservative.

2.1.3  The Role of Opioids in the Management of Pain

The efficacy of opioids in the treatment of chronic pain has been established beyond doubt in
several robust meta-analyses (Eisenberg 2005; Furlan 2006; Papaleontiou 2010; Noble 2010)
of studies in a variety of chronic pain types.. The strength of the evidence base behind opioid
therapy for chronic pain exceeds that of any other class of analgesic, with the possible
exception of the NSAIDs, which are limited in efficacy to musculoskeletal pain. On the
other hand, opioids are regarded as the only broad spectrum analgesic, effective in virtually
every type of pain in which they are rigorously studied. Furthermore, the effect size of
opioids in the treatment of chronic pain exceeds that of any other marketed analgesic class,
which has been demonstrated in both head-to-head studies and meta-analyses.

While it is often claimed that there are no long-term studies of the efficacy, or effectiveness,
of opioid analgesics, this is not true. Portenoy (2007) published a 3-year prospective study of
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the use of extended-release oxycodone for chronic pain, showing that a substantial proportion
of patients maintained good responses over extended periods of time. A randomized, double-
blind, placebo-controlled study of tapentadol and oxycodone extending for a year has been
reported, with both treatments demonstrating efficacy (Wild 2010). A small randomized
controlled study of flexible-dose opioids, fixed-dose opioids, and NSAIDs over one year has
been published, with both opioid groups showing superiority over NSAIDs (Jamison 1998).
A prospective randomized controlled study of over 11,000 patients, followed for a year,
compared hydrocodone, tramadol, and NSAIDs, with the major focus on establishing the
relative abuse rate of these products (Adams 2006). Finally, there are numerous one-year
open-label extension studies, required for regulatory approval, of various opioid analgesics
that generally show meaningful sustained pain relief in between one-third and one-half of
patients.

The role of opioids in the management of chronic pain has been recognized by numerous
professional organizations, after careful and critical examination of the body of evidence.
These include the American Pain Society, the American Geriatric Society, and the American
College of Rheumatology

If all of this is true, why are opioids so controversial (Katz, 2007)? The primary reason is the
specter of inappropriate and harmful behaviors and consequences among users of opioids,
both patients prescribed the medication and individuals who acquire it specifically for the
purpose of abuse. Evidence is a key tool in the hands of those who would seek a rational
policy position on opioid use, and useful evidence about the risks of opioid abuse has
emerged in recent years. A large randomized controlled study of over 11,000 patients
published in 2006 (Adams 2006) has quantified the rate of abuse among patients assigned to
receive either immediate-release hydrocodone, tramadol, or NSAIDs for a one year
observation period. This landmark study provides the first credible estimate of abuse rates
from a prospective patient study, which was approximately 5% for the hydrocodone group,
and approximately 2% in the tramadol and NSAID groups. Note that although there are over
100 million prescriptions for hydrocodone annually in the US, only a small percentage of
these patients will progress to chronic hydrocodone use at a sufficient dose to justify an ER
opioid formulation — therefore the total burden of abuse generated among patients by an ER
hydrocodone product is likely to be small (not to diminish the importance of risk
management procedures).

Among non-patients in the community who obtain prescription opioids illicitly for the
purpose of abuse, all mu agonist opioids have similar abuse rates when appropriately adjusted
for potency and availability (Dasgupta 2006), as expected from the basic pharmacology of
mu agonist opioids. (It should be noted that overdose mortality may be excessive for certain
opioids, particularly methadone, likely due to difficult-to-manage pharmacokinetics [PK] and
potentially direct cardiotoxicity). The implication of this observation is that the absolute rate
of abuse of a mu agonist opioid will depend directly on how widely it is used. Hydrocodone
is a noteworthy example of this phenomenon: it is by far the most widely prescribed opioid
and unsurprisingly has the highest absolute abuse rate; the expectation is that shifting
prescribing to alternative opioids would simply increase the abuse rate of those products with
no net public health impact.
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In summary, opioids have been indisputably demonstrated to be efficacious and safe for the
treatment of acute and chronic pain, by any applicable standard. Yet, widespread opioid
abuse and overdose fatalities continue to cloud the risk-benefit profile of these agents. The
societal challenge now is to find a middle ground which ensures the availability of these
medications to those who need them, while more effectively mitigating their risks to both
patients and non-patients, until such time as drug discovery and development efforts generate
a truly “abuse deterrent” strong analgesic.

2.14  Medical Need for Zohydro ER

Both IR and ER formulations of opioids are marketed in the United States. Except for
hydrocodone, all orally-administered opioids exist in both IR and ER formulations. For
patients on chronic opioid therapy, an ER formulation may be advantageous by improving
dosing convenience and treatment adherence with the benefit of more consistent steady-state
plasma levels of the drug. Patients who tend to benefit from ER opioids are those with pain
around-the-clock, significant pain interference with sleep, pain upon morning awakening, and
need for short-acting medication every few hours. Responsiveness to opioids varies greatly
among individuals and as a result, dose titration is necessary for each subject to balance the
analgesic effect with side effects, and patients frequently find a meaningful therapeutic index
from one opioid but not others. Therefore, once a patient has settled on an opioid, such as
hydrocodone, if that patient would benefit from the addition of an ER product, using the
same molecule is generally recommended. Ironically, hydrocodone is the most widely
prescribed opioid for both acute and chronic pain (Kelly 2008), but is the only opioid without
an ER formulation to date.

Hydrocodone is a phenanthrene derivative opioid analgesic with multiple actions
qualitatively similar to those of codeine. The most frequently prescribed analgesic form is
with acetaminophen (HC/APAP such as Vicodin), but it is also available in combination with
ibuprofen. The majority (>98%) of prescriptions for hydrocodone combination products are
dispensed for HC/APAP. As a consequence of its wide availability (over 106 approved
products approved in the US), physician familiarity, and less stringent scheduling (DEA
Schedule IIT), HC/APAP is the most prescribed opioid product, and in fact the most
frequently filled prescription in the US, with over 136 million prescriptions in 2011.

When excessively or improperly used, APAP can lead to liver damage and acute liver failure.
Data presented at an FDA advisory committee in 2009 and reviewed recently (Michna 2010)
showed that APAP overdose was the leading cause of acute liver failure in the US, and that
63% of the unintentional overdoses were associated with ingestion of opioid/APAP
combination products. Although there is no evidence that hydrocodone causes these cases of
hepatic failure, it seems likely that some of the excessive APAP dosing is driven by a need
for larger doses of hydrocodone once tolerance develops, and since hydrocodone is not
available as single agent, patients self-treat their pain by taking ever higher and excessive
doses of HC/APAP. The FDA Advisory Committee voted (20-17) to recommend removal of
opioid/APAP combinations from the market. However, it was noted at the meeting that,
without a single-agent hydrocodone available, elimination of these medications could have
deleterious consequences on the practice of pain management (Michna 2010). Subsequent
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commentary by Fishman and Gilson (2010) indicated the clinical need for a marketed single-
entity hydrocodone product for treating moderate to severe pain.

The availability of a single-entity hydrocodone for moderate to severe pain would circumvent
the concerns of inadvertent APAP overdose associated with the use of HC/APAP
combination products for patients requiring higher doses of hydrocodone to achieve effective
pain relief.

An individual patient’s response to a given opioid is difficult to predict, both in terms of
analgesic effectiveness, and in terms of tolerability, particularly due to side effects. Part of
this phenomenon is due to opioid tolerance. In addition, it has also been shown that levels of
activation of mu-opioid receptor subtypes vary from one patient to the next with usage of the
same opioid analgesic, and vary in the same patient when receptor activation is compared
between two different opioid analgesics (Pasternak 2001). This is probably a major reason
for the clinical observation that patients are only partially cross-tolerant to both
efficaciousness and side effects when changed from one opioid analgesic to another.

Clinical guidelines support opioid rotation (changing from one opioid to another opioid) in
patients on chronic opioid therapy who are unable to maintain therapeutic goals with their
current opioid (Chou 2009). The pharmacological basis of opioid rotation is considered
related to incomplete cross-tolerance to the analgesic and non-analgesic responses between
opioids, which could potentially result in a better balance of analgesic and side effects when
one opioid is changed for another (Slatkin 2009). While well controlled studies are lacking,
opioid rotation is considered a necessary clinical practice in the management of chronic pain
(Fine and Pynsent, 2009; Slatkin 2009; Nalamachu 2011), and up to 30% of patients will
require opioid rotation at some time (Slatkin 2009). This practice provides a rationale for
having another opioid available to clinicians treating patients with chronic pain with ER
opioids.

For the same reasons, physicians are taught to attempt to stay with the same opioid when a
patient is being converted from short-term opioid therapy with IR agents to long-term or
chronic treatment with ER opioid analgesics. Changing opioid at the time of conversion may
complicate the physician’s assessment of the treatment program, as outcomes from the PK of
the ER analgesic may become confused with outcomes caused by cross-tolerance issues.
Hydrocodone is the most commonly used opioid analgesic for treatment of acute pain, and it
is also commonly used as the first-line opioid for chronic pain. There is strong demand from
physicians to have hydrocodone available for these patients as their first ER opioid for
management of chronic pain. Conversion to Zohydro ER would also facilitate an increase in
hydrocodone dose unencumbered from the concerns of APAP.

In summary, the need for an ER formulation of hydrocodone is:

e For patients on immediate-release hydrocodone who need an extended release product,
and in whom it makes sense to stay with the same molecule

e For patients who have hepatic compromise and are at risk for further hepatic injury from
APAP
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e And for patients on other ER opioids in whom another option for opioid rotation is of
value.

2.2 Zohydro ER Product Profile

2.2.1  Spheroidal Oral Drug Absorption System (HC-ER)

The dosage form for HC-ER was developed using the Alkermes SODAS (Spheroidal Oral
Drug Absorption System) technology, which is comprised of drug-containing
multi-particulates contained in a hard gelatin capsule. The SODAS technology is based upon
initially coating sugar spheres with the drug substance and suitable excipients to form IR
multi-particulates. Sustained-release (SR) multi-particulates are then prepared by coating the
IR multi-particulates with rate-controlling polymers to obtain a desired dissolution profile.
The target dissolution rate for the Zohydro ER product is then achieved by combining IR
beads with SR beads in a defined active ratio, followed by encapsulation to the desired
product strength of 10, 15, 20, 30, 40, or 50 mg of hydrocodone bitartrate in hard gelatin
capsules. The advantage of this delivery system is that plasma drug concentrations are
reached relatively quickly, and sustained for at least 12 hours because of a biphasic
absorption profile. Generally, multi-particulate systems tend to be less prone to inter- and
intra-subject differences in gastric emptying and small intestinal transit times than ER
monolith tablet formulations. They result in more consistent PK of the drug and are less
impacted by extrinsic factors, such as food.

The SODAS technology is an established technology used in 6 marketed products in the US.
Three of the approved products are distributed under DEA Schedule II and include Avinza®
(morphine sulfate ER), Ritalin® LA (methylphenidate), and Focalin XR®
(dexmethylphenidate hydrochloride).

The Zohydro ER formulation does not contain abuse deterrence features. Out of the more
than 30 branded or generic ER/LA products containing morphine, oxycodone, oxymorphone,
hydromorphone, tapentadol, buprenorphine, fentanyl, or methadone, only three products have
putative abuse deterrent features (OxyContin, Opana ER, and Nucynta ER). Zogenix
believes that the technology around abuse deterrent formulations is continuing to evolve, and
that effective abuse deterrence must critically include active programmatic efforts at risk
reduction. Section 6 contains an extensive description and discussion of the risk mitigating
activities and programs that Zogenix will implement to ensure that Zohydro ER is used as
safely as possible.

2.2.2  Proposed Indication and Use

Zohydro ER is indicated for the management of moderate-to-severe chronic pain for patients
when a continuous around-the-clock opioid analgesic is needed for an extended period of
time.

Zohydro ER is not intended for the following uses: 1) on an as-needed basis, 2) during the

immediate postoperative period, or 3) if the pain is mild, or not expected to persist for an
extended period of time.

Dec 2012 Page 24 of 125



Zogenix, Inc. Advisory Committee Briefing Document
Zohydro ER (hydrocodone bitartrate extended-release) NDA 20-2880

Since the risks of HC-ER and its potential to be abused, misused, or diverted are similar to
those of all Schedule II long-acting opioid analgesics, the proposed labeling for Zohydro ER
contains opioid class labeling, particularly in the Black Box Warning, Warnings and
Precautions, and Drug Abuse and Dependence sections.

2.2.3  Proposed Dosage and Administration

The proposed dosage strengths of Zohydro ER are 10, 15, 20, 30, 40, or 50 mg capsules
administered twice daily every 12 hours with or without food. As with other opioid
analgesics used to treat chronic pain, the dose of Zohydro ER should be individually titrated
for each patient to optimize the balance between adequate analgesia, while minimizing
unwanted non-analgesic effects.

2.2.4  Proposed Initiation of Therapy

It is critical to individualize the dosing regimen for each patient. In selecting the initial dose
of Zohydro ER, attention should be given to the following:

e The risk factors for abuse or addiction, including whether the patient has a previous or
current substance abuse problem, a family history of substance abuse, or a history of
mental illness or depression;

e The age, general condition, and medical status of the patient;

e The patient's opioid exposure and opioid tolerance (if any);

e The daily dose, potency, and kind of the analgesic(s) the patient has been taking;

e The reliability of the conversion estimate used to calculate the dose of HC;

e The type and severity of patient’s pain;

e  Other non-opioid analgesics that they may be taking; and

e The balance between pain control and adverse reactions.

2.2.5 Conversion to Zohydro ER in Patients Currently on Opioid Therapy

The suggested approach for converting from existing opioid therapy to Zohydro ER is as
follows:

e Discontinue all other around-the-clock opioid drugs when Zohydro ER therapy is
initiated.

e Refer to published relative potency information (also provided in the proposed
Prescribing Information) to calculate the hydrocodone total daily dose (TDD).

e For patients on a regimen of mixed opioids, calculate the approximate oral hydrocodone
dose for each opioid and sum the totals to estimate the total daily hydrocodone dose.

e Decrease the calculated conversion dose of hydrocodone by 20%-30% and divide by 2 to
determine the twice daily dose of Zohydro ER

e Round down, if necessary, to the appropriate Zohydro ER capsule strengths.

e Close observation and frequent titration are indicated until patients are stable on the new
therapy.
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2.3 Regulatory Summary

The Investigational New Drug (IND) Application (IND 65,111) for Zohydro ER was
submitted by Elan Corporation (now Alkermes) on 25 June 2002. Zogenix acquired the US
rights to Zohydro ER from Elan in November 2007, and the IND for Zohydro ER was
transferred to Zogenix on 31 January 2008. Zogenix held an End-of-Phase 2 meeting with
FDA on 5 May 2008 where agreement was reached on nonclinical, clinical, and Chemistry,
Manufacturing and Controls elements for further development. In particular, it was agreed
that the regulatory approval for Zohydro ER could follow a 505(b)(2) NDA pathway, and
would require only a single well-controlled efficacy study in a CLBP population, together
with an open-label safety study in subjects with chronic pain to generate sufficient subject
exposures for the NDA safety database of at least 300 subjects on HC-ER for 6 months and at
least 100 subjects on Zohydro ER for 1 year. Following completion of the Phase 3 clinical
program, Zogenix held pre-NDA meetings with FDA on 17/18 November 2011 and the NDA
for Zohydro ER was submitted on 01 May 2012.

3 NONCLINICAL DEVELOPMENT PROGRAM

3.1 Nonclinical Studies

Hydrocodone bitartrate has a long clinical history in numerous combination drug products for
pain and cough control. The efficacy and safety in humans for the labeled uses of these
products have been well established. As part of the Zohydro ER NDA submission to support
the safety for hydrocodone bitartrate, studies were conducted to address pre-existing data
gaps with respect to genotoxicity and reproductive toxicology; to evaluate acute and chronic
toxicology of hydrocodone bitartrate, as well as the Zohydro ER formulation; and to qualify
potential impurities. An outline of the overall nonclinical PK and toxicology studies
conducted for the Zohydro ER NDA is shown in Table 1. Nonclinical information was also
summarized from the literature, and from the reference approved NDA product, Vicoprofen.

Table 1: Completed Nonclinical Studies Conducted with Hydrocodone Bitartrate
Study Type and Duration R.O qte Of. Species/Model Doses
Administration
PHARMACOKINETICS
Single-Dose Pharmacokinetics® Oral Rats 25,75 mg/kg
Single-Dose Pharmacokinetics® Oral Rabbits 10, 100 mg/kg
ACUTE TOXICOLOGY
Acute Oral Toxicity Study (14-day Oral Rats 0,3, 10, 30 mg/kg
Observation Period)
Acute Oral Toxicity (14-day Oral Dogs 0,3, 10, 30 mg/kg

Observation Period )

REPEAT DOSE TOXICOLOGY

5-Day Toxicity Study” Oral Rabbit 0,1,5,10,25,50,75,
(Dose-Range) 150, 300 mg/kg/day
14-Day Toxicity Study® Oral Mouse 0, 5,25, 50,100
(Dose-Range) mg/kg/day
28-Day Toxicity Study Oral Rats 0, 3, 10, 30 mg/kg/day
28-Day Toxicity Study Oral Dogs 0,3, 10,30 mg/kg/day
28-Day Toxicity Study Oral® Dogs 0,3.2,13.5,41.4/30.0
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. Route of .
Study Type and Duration Administration Species/Model Doses
mg/kg/day
90-Day Toxicity Study Oral Mouse 0,5,25,75,150
mg/kg/day
90-Day Toxicity Study Oral Rats 0, 5,25,50, 100
mg/kg/day
GENOTOXICITY
In Vitro Bacterial Reverse Mutation In vitro S. typhimuriumand | 2.5,7.5, 25, 75, 200, 600,
Assay E. coli strains 1800, 5000 pg/plate
In Vitro Mammalian Chromosomal In vitro Chinese Hamster 625, 1250, 2500, 5000
Aberration Study Ovary cells pg/mL
In Vivo Mammalian Erythrocyte Intraperitoneal Mouse 0, 15, 30, 60 mg/kg
Micronucleus Assay
REPRODUCTIVE TOXICOLOGY
Fertility and General Reproductive Oral Rats 0,25, 75, 100 mg/kg/day
Behavior (Segment 1)
Embryo-Fetal Toxicity (Segment 2) Oral Rats 0,1,5,10,25,75, 100
mg/kg/day
Pre- and Post-Natal Development Oral Rats 0,1,25,75,100
(Segment 3) mg/kg/day
Embryo-Fetal Toxicity® Oral Rabbits 0, 25,75, 100 mg/kg/day
(Dose-Range Segment 2)
Embryo-Fetal Toxicity (Segment 2) Oral Rabbits 0, 25, 50, 75 mg/kg/day

All studies with the exception of the single-dose pharmacokinetic and 14-day mouse, 5-day rabbit, and Segment
2 rabbit dose-range studies were conducted in compliance with Good Labor Practice regulations.

* Zohydro ER capsules administered

There were no unexpected findings from the nonclinical research program. Hydrocodone
exerted the expected effects for a mu opioid agonist. Overall, the collective data derived
from the repeat-dose general toxicology studies provide no indication that the administration
of hydrocodone bitartrate as a single entity would result in adverse clinical events, other than
those reported or attributable to this agent in the currently-marketed combination products.
Based on the long history of human use of hydrocodone bitartrate in various combination
drug products, the available safety data, and information from clinical use of opioids
including hydrocodone in public domain sources, as well as Zogenix’s aforementioned
comprehensive Good Laboratory Practice toxicology studies and results, Zogenix believes
that Zohydro ER capsules can be labeled for safe use in humans.
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3.2 Status of Carcinogenicity Studies

Zogenix and FDA agreed that the results of carcinogenicity studies would be a post-approval
requirement, provided the studies were initiated prior to NDA submission. The final
carcinogenicity study protocols for two rodent species were reviewed and approved by the
FDA/CDER/Executive Carcinogenicity Assessment Committee on 04 March 2011.
Carcinogenicity studies (24-month) in rats and mice were initiated in January 2012.

4 PHARMACOLOGY AND BIOPHARMACEUTICAL
DEVELOPMENT

4.1 Summary of Pharmacology and Biopharmaceutical Studies

Eight clinical pharmacology studies were conducted to evaluate the bioavailability, PK, and
pharmacodynamics of HC-ER (Table 2). The results of the key studies are described in this
overview of biopharmaceutics and clinical pharmacology.
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Table 2: HC-ER Clinical Pharmacology Studies (Phase 1 and 2)
Study No. Type of Study

SINGLE-DOSE STUDIES

ELN-0901001 Bioavailability of 20 mg Hydrocodone from Hydrocodone bitartrate
formulation relative to Vicodin HP tablets in 18 healthy volunteers

7X002-1102 Bioequivalence of 30 mg HC-ER formulation relative to Vicoprofen

ELN-0302002 Pharmacokinetics of 20 mg HC-ER formulation administered with
and without food in 12 healthy volunteers

7X002-0901 Bioavailability, safety and pharmacokinetics of 50 mg HC-ER
formulation with 0%, 20%, 40% alcohol without food in 30 healthy
volunteers

7X002-1001 Pharmacokinetics and safety of 20 mg HC-ER formulation in
30 subjects with hepatic insufficiency

7X002-1002 Pharmacokinetics and safety of 20 mg HC-ER formulation in

37 subjects with renal insufficiency

ELN-154088-201 Pharmacokinetics, safety and efficacy of 10 to 40 mg HC-ER
formulation in 241 subjects following bunionectomy surgery

MULTIPLE-DOSE STUDIES

ELN-154088-203 Multiple-dose pharmacokinetics of HC-ER formulation in 37 subjects
with chronic osteoarthritis pain

HC-ER = hydrocodone extended-release.

4.2 PharmacoKkinetics

4.2.1 Single-dose Studies

Single dose studies have evaluated the PK of HC-ER versus HC/APAP and HC/ibuprofen
combination tablets. Overall, the PK profile of HC-ER is characterized by a biphasic
absorption profile as a result of hydrocodone release from the two available populations of
beads in the formulation. The small portion of hydrocodone contained in the IR beads is
absorbed at a similar rate to hydrocodone from HC/combination products. Thereafter, the
absorption of hydrocodone is slower than from HC/combination tablets, indicating that drug
absorption is being controlled by the release of hydrocodone from the ER beads.

The PK of HC-ER was compared to HC/APAP in a Phase 1, parallel group, open-label study
(ELN-0901001). The study compared a 20 mg dose of HC-ER with the same hydrocodone
dose given in divided doses 6 hours apart from a marketed HC/APAP product (Vicodin HP).
The mean hydrocodone plasma profiles are provided in Figure 1 and mean PK parameters are
shown in Table 3. The study showed that the bioavailability of HC-ER, based upon

AUC 1551, Wwas comparable to that of HC/APAP. As expected the mean Cy,ax was lower in
subjects receiving HC-ER, despite the fact that the corresponding dose of hydrocodone in
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HC/APAP was divided into two doses given 6 hours apart. The mean Ty,ax for hydrocodone

was later in subjects receiving HC-ER.

15+

Figure 1: Mean Hydrocodone Plasma Concentration-Time Profiles Following
Administration of HC-ER and Two Doses of HC/APAP (Vicodin HP)
(adapted from ELN-0901001 CSR, Figure 14.2.1.3.1)
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HC-ER = hydrocodone extended-release.
Table 3: PK Parameters of HC-ER Compared to Vicodin HP
(Study ELN-0901001)
HC-ER Vicodin HP
Statistic 20 mg 20 mg
Parameter n=9 n=16
Crnax (ng/mL) Mean (SD) 23.2 (3.41) 28.8 (6.60)"
CV% 14.7 23.0
AUC.1a5t (ng-h/mL) Mean (SD) 322 (56.0) 339 (58.3)
CV% 17.4 17.2
Trnax (h) Mean (SD) 7.33 (1.41) 0.97 (0.50)°
CV% 19.3 51.3
Relative bioavailability (%)" Mean (SD) 97.8 (7.93) -
(based on AUC 1.5 CV% 8.10 ——

# Reference was Vicodin HP
® primary (first) peak data

HC-ER = hydrocodone extended-release; PK = pharmacokinetic.
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The 505(b)(2) NDA for HC-ER requires cross-reference to the established safety and efficacy
of a hydrocodone product approved under an NDA, which is Vicoprofen in this case. The
formal bioavailability/bioequivalence bridging study for the submission compared HC-ER to
Vicoprofen tablets (7.5 mg HC/200 mg ibuprofen) in a Phase 1, randomized, open-label,
two-period crossover study (ZX002-1102). In this study HC-ER was administered as a single
30 mg dose at time zero whereas Vicoprofen was administered as four tablets; two tablets at
time zero and two tablets at 6 hours post initial dose. Bioequivalence analysis of Cax,
AUC.jast, and AUC.ins derived from hydrocodone concentrations showed that the 90%
confidence interval (CI) for the least-square (LS) geometric mean ratios for overall exposure
(AUC.1ast, and AUC.inr) were contained within the bioequivalence limit of 80%—125% while
those for Cyax were not (Table 4). These results indicate that the extent of absorption is
comparable between HC-ER and Vicoprofen; the rate of absorption is slower with HC-ER,
consistent with the intended absorption profile of the formulation, which results in lower
peak hydrocodone concentrations.

Table 4: Bioequivalence Comparison of Hydrocodone AUCy_24, AUCy_int, and Cpax,
PK-Bioequivalence Population
HC-ER
Vvs.
Vicoprofen

Parameter Statistic (N=13)
AUC a5t (ng-h/mL)

Geometric Mean Ratio (%) 91.1

90% CI 82.8, 100
AUCq it (ng-h/mL)

Geometric Mean Ratio (%) 93.2

90% CI 84.5, 103
Cinax (ng/mL)

Geometric Mean Ratio (%) 68.7

90% CI 63.2,74.6

CI = confidence interval.

The PK of different dosage strengths of HC-ER against a reference treatment

(10 mg HC/325 mg APAP tablets) was assessed in Study ELN154088-201. This was a
multicenter, randomized, double-blind, parallel group, single dose, placebo controlled,
active-comparator study in subjects following bunionectomy surgery. HC-ER dosage
strengths of 10, 20, 30 and 40 mg were evaluated together with the reference treatment. The
mean hydrocodone PK plasma profiles for the PK-evaluable group (n=115) are shown in
Figure 2. Single-dose PK parameters for hydrocodone from HC-ER in these bunionectomy
subjects were comparable to those previously observed in healthy subjects. In general, Cyax
and AUC .5t estimates for hydrocodone increased linearly with dose and support the
presence of dose proportionality across the 10-40 mg dose range of HC-ER (Table 5).
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Table 5: Assessment of Dose Proportionality Based upon Hydrocodone PK
Parameters, Study ELN154088-201
10 mg 20 mg 30 mg
Parameter’  Statistic” n=21 n=19 n=19
Crnax Ratio 0.947 0.929 1.11
90% CI 0.816 - 1.10 0.797 - 1.08 0.955-1.30
AUC.jast Ratio 0.942 0.899 1.11
90% CI 0.807 - 1.10 0.768 — 1.05 0.951 —1.31

* Parameters were dose-normalized for comparison

® Ratio and 90% CI were calculated relative to the 40 mg dose

CI = confidence interval; PK = pharmacokinetic.

Figure 2: Mean Plasma Hydrocodone Concentration-Time Profiles for 10, 20, 30,
and 40 mg HC-ER (Study ELLN-154088-201 CSR, Figure 7)
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The steady state characteristics of HC-ER were determined in a multi-center, randomized,
open-label, multiple-dose, two group, dose-escalation study in subjects with chronic
moderate-to-severe osteoarthritis (OA) pain (Study ELN 154088-203). Subjects in Group 1
were initially dosed with 10 mg of HC-ER (q12h) and had their study medication increased
by 10 mg every week for three weeks. Subjects in Group 2 were initially dosed with 20 mg
of HC-ER (q12h) and followed the same dosing interval increase as Group 1. The PK of
hydrocodone were followed on Day 1 (i.e. initiation of dosing) and then at steady-state on
Days 7, 14, and 21 (i.e. after one week of a receiving a constant HC-ER dose). The
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steady-state PK profiles are shown in Figure 3. The derived PK parameters are listed in
Table 6 and the results of the dose proportionality analysis are provided in Table 7.

For hydrocodone and norhydrocodone, all of the 90% Cls for the Cy,.x and AUC,., ratios fell
with the acceptable range for bioequivalence (0.80 to 1.25) indicating statistically significant
dose proportionality. The relatively flat PK profiles of hydrocodone after HC-ER
administration shown in Figure 3 are supported by the results shown in
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Table 8. Cgsavg values were all ~20% lower than mean Cpax values and peak-to-trough
fluctuation was relatively low (approximately 50 to 60%).

Steady-state values (Day 7) for Cpax and AUC,.;, were approximately two-fold higher than
the corresponding values for Day 1 after administration of 10 or 20 mg of HC-ER.
Specifically, the mean AUC,.;; increased from 82.3 ng-hr/mL on Day 1 to 169 ng-hr/mL on
Day 7 in the Group 1 subjects who received 10 mg; the mean AUC,.;, increased from

171 ng-hr/mL on Day 1 to 354 ng-hr/mL on Day 7 in the Group 2 subjects who received

20 mg.

Table 6: PK Parameters of HC-ER at Steady State — Study ELN-154088-203
Group 1* Group 2° Pooled
N=18 N=18 N=36

I0mg 20mg 30mg 20mg 30mg 40mg 20mg 30 mg

Parameter”  Statistic " 15" 1—18 n=17 n=16 n=15 n=34  n=34

Corn Mean 183 389 626 363 560 782 376  59.5
(ng/mL) SD 519 1689 2651 1002  19.83 3275 1373 23.49
Conin Mean 9.9 224 362 213 320 441 219 342
(ng/mL) SD 370 116 204 728 160  21.6 953 183
Casang Mean 140  31.6 498 295 457 615 305 478
(ng/mL) SD 4.35 148 226 859 179 265 120 203
AUC, 1, Mean  168.5 3789  597.0  353.6 5485 7380 3663 5742
(ng:h/mL)  SD 5225  177.46 271.63 103.08 21469 317.41 14338 244.06
Tonx Mean 4.8 5.0 4.8 4.6 4.6 5.1 4.8 4.7
(h) SD 159 237 150 245 154 179 238 150
Peak-trough /0 622 549 57.0 521 551 587 535 561
Fluctuation

(%) SD 17.3 11.8 15.8 113 129 208 115 143

*Group 1 subjects with initial dose of 10 mg and Group 2 subjects with initial dose of 10 mg
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Table 7: Assessment of Dose Proportionality, Study ELN154088-203
10 mg 20 mg 30 mg
Parameter®  Statistic” n=12 n=34¢ n=34"
Cinax Ratio 1.02 0.945 0.994
90% CI 0.904 -1.16 0.864 —1.03 0.909 - 1.09
AUCq.12 Ratio 1.03 0.982 1.02
90% CI 0.907 - 1.17 0.897 -1.08 0.934-1.12

Source: ELN154088-203 CSR: Table 11.5.6.1.
* Parameters were dose-normalized for comparison
® Ratio and 90% CI were calculated relative to the 40 mg dose

17 subjects from Group 1 and 17 from Group 2
4 18 subjects from Group 1 and 16 from Group 2

CI = confidence interval.

Figure 3: Mean Plasma Hydrocodone Concentration-Time Profiles for HC-ER at
Steady State (Study ELN-154088-203)

Hydrocodone Concentration (ng/mL)

Hydrocodone Concentration {(ng/mL)
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Note: Plasma concentration data for both 20 and 30 mg HC-ER are combined from Group 1 and 2 subjects.
Group 1 subjects did not receive 40 mg HC-ER and Group 2 subjects did not receive 10 mg HC-ER.
Profiles show plasma concentrations following the morning dose of 10, 20, 30 and 40 mg HC-ER after six

previous days of q12h administration
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4.2.3 Hydrocodone Metabolites

The metabolic pathway for hydrocodone in most species involves hepatic cytochrome P450
(CYP450) mediated biotransformation to norhydrocodone and hydromorphone (Otton 1993;
Hutchinson 2004). The CYP3A4 isoenzyme catalyzes N-demethylation of hydrocodone to
norhydrocodone and the CYP2D6 isoenzyme catalyzes O-demethylation of hydrocodone to
hydromorphone. While hydromorphone is an active metabolite with substantially higher
affinity for opioid receptors than hydrocodone, reductions in hydromorphone concentrations
secondary to reduced CYP2D6 capacity (either due to drug-drug interactions or in phenotypic
poor metabolizers) do not alter the clinical effects or abuse liability of hydrocodone (Kaplan
1997). Furthermore, all the clinical pharmacology studies conducted by Zogenix have
consistently demonstrated that norhydrocodone is by far the most abundant metabolite
(~35%) at levels that are significantly greater than hydromorphone (<2%). For example, the
plasma concentrations of hydrocodone, hydromorphone and norhydrocodone as a function of
time at steady state after administration of a 40 mg HC-ER are shown in Figure 4.

Figure 4: Mean Plasma Hydrocodone, Hydromorphone, and Norhydrocodone
Concentration-Time Profiles at Steady State after Administration of
40 mg HC-ER (Study ELN-154088-203)
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4.3 Effect of Food

Study ELN-0302002 evaluated the rate and extent of absorption of hydrocodone from
HC-ER in both the fed and fasted states. The study was an open-label, two treatment,
cross-over study in 12 healthy, adult subjects. Subjects were treated with a single oral dose
of HC-ER 20 mg capsule either in the fed (high fat breakfast) and fasted states, with a 7 day
washout between each dose. The plasma hydrocodone concentrations from this study are
displayed graphically in Figure 5 and the PK parameters are shown in
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Table 8. Comparable systemic absorption of single oral doses of 20 mg HC-ER was
observed in both the fed and fasted states, as indicated by the similarity in AUC estimates
and the 100% relative bioavailability. There was a slight increase in mean Cpa under fed
conditions (28.8 ng/mL compared to 22.7 ng/mL in the fasted state), which is likely related to
delayed gastric emptying and absorption of the immediate release component of HC-ER in
the presence of food. Based upon the lack of differences in AUC .5 and the relatively small
differences in Cpx, dosing of HC-ER is not restricted by the timing of meals.

Figure 5: Mean Plasma Hydrocodone Concentration-Time Profiles, Stratified by
Fed Status (ELN-0302002)
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Table 8: Summary Statistics, Mean (%CV), for Hydrocodone PK Parameters -
Study ELN-0302002
Treatment A Treatment B

(Fasted) (Fed)
PK Parameter n=12 n=12
AUC iyt (ng-h/mL) 345 (10.6)° 338 (16.3)
AUCy.1a (ng-h/mL) 312 (14.6) 316 (17.0)
Crnax (ng/mL) 22.7 (19.0) 28.8 (14.5)
toax. (h) 8.00 (4.00 — 8.02) 6.01 (5.99-8.01)
ti (h) 6.48 (13.3)° 4.94 (21.7)
Relative Bioavailability®: AUCg.ir (%) NA 100 (9.6)°
Relative Bioavailability®: AUC_,s (%) NA 102 (11.5)

in=11;
®Median (Min. — Max.) shown for ty.;
“Reference was Treatment A

4.4 Effect of Alcohol

An alcohol effect is a common characteristic of ER opioid products. The effect of alcohol
co-ingestion on the PK of HC-ER under fasted conditions was assessed in a three-treatment
crossover study (Study ZX002-0901). Subjects who were under a naltrexone block were
administered the highest HC-ER capsule strength (50 mg) with orange juice (0% alcohol) and
20% and 40% alcohol (a volume of 240 mL per administration). The top test condition of
240 mL of 40% alcohol is equivalent to 6 shots of 80-proof vodka on an empty stomach
taken immediately with the HC-ER dose. Summary statistics for hydrocodone PK
parameters, stratified by treatment, are provided in Table 9. This study showed that
concomitant use of 20% alcohol and HC-ER did not result in any increase in systemic
exposure or evidence of dose dumping relative to 0% alcohol. Conversely, the rate of
absorption of hydrocodone from HC-ER was affected by 40% alcohol in the fasted state, as
exhibited by an increase in Cpmax and a decrease in Tmax. This most likely represents partial
release of hydrocodone from the HC-ER micro-particles in the stomach by the 40% alcohol.
A statistical comparison of the PK data (Table 10) showed HC-ER co-ingested with 20% and
40% alcohol were each bioequivalent based upon comparison of AUC to HC-ER
administered in the absence of alcohol. HC-ER administered with 20% alcohol was also
bioequivalent to HC-ER administered with no alcohol based upon comparison of Cax.
However the 90% CIs for the Cp.x comparison of HC-ER co-ingested with 40% alcohol
versus HC-ER administered with no alcohol was outside the accepted range for
bioequivalence.

Dec 2012 Page 39 of 125



Zogenix, Inc. Advisory Committee Briefing Document

Zohydro ER (hydrocodone bitartrate extended-release) NDA 20-2880
Table 9: PK Parameters for Hydrocodone Administered with and without
Co-ingestion of alcohol - Study 2X002-0901
Treatment

Pharmacokinetic HC-CR + 0% Alcohol HC-CR + 20% Alcohol HC-CR + 40% Alcohol
Parameters N=30 N=29 N=30
Evaluable Subjects 29 28 21
Cinax (ng/mL)

Mean (%CV) 46.3 (18.6) 51.8 (20.7) 104 (42.0)

Min-Max 32.6-61.0 33.9-78.8 8.18 - 196
Tmax (hl‘)

Median 6.00 6.00 2.50

Min-Max 0.750 - 12.0 0.750 - 8.00 1.00 - 6.00
AUC a5 (ng . hr/mL)

Mean (%CV) 832 (26.0) 878 (26.3) 963 (30.2)

Min-Max 452 -1190 512 - 1356 65.1 - 1456
AUCy.int(ng . hr/mL)

Mean 846 (26.5) 900 (27.0) 972 (30.5)

Min-Max 454 - 1217 520 - 1368 67.4 - 1491
ty2 (hr)

Mean 7.16 (16.5) 7.38 (18.3) 6.69 (16.9)

Min-Max 5.34-9.46 5.16-10.3 4.78 - 9.69

Table 10: Statistical Analysis of PK Data - Study Z2X002-0901, (Primary Analysis)

Treatments® and Comparisons

Treatment Treatment
Avs. C* Bvs. C
PK Parameters (90% CI)° (90% CI)°
Chnax (ng/mL) 202% 112%
(171, 240) (95.9, 130)
AUC a5 (ng-hr/mL) 107% 105%
(91.2, 125) (91.7, 121)
AUC.inr(ng-hr/mL) 106% 106%
(90.9, 124) (924, 122)

*Treatment A was HC-ER + 40% alcohol, Treatment B was HC-ER + 20% alcohol, and
Treatment C was HC-ER + 0% alcohol.

® Treatment C (HC-ER + 0% alcohol) was the reference treatment used for comparison with
Treatment A and Treatment B.

°CI: Confidence Interval: Ratio of parameter means for natural log transformed parameter
(expressed as a percent).

A comparison of the HC-ER alcohol interaction data with those for other marketed ER opioid
products is shown in Table 11. For HC-ER, the overall mean C,, ratio and maximum
increase observed for in any individual for 40% alcohol versus 0% alcohol treatments is
within the range of responses observed for other currently marketed ER opioid products
(Embeda package insert; Johnson et al., 2008; Nucynta ER package insert; Opana ER
package insert). The draft product insert for Zohydro ER states, “Patients must not consume
alcoholic beverages, or prescription or nonprescription medications containing alcohol, while
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on Zohydro ER therapy. The co-ingestion of alcohol with Zohydro ER may result in a
potentially fatal overdose of HC”.

Table 11: Cmax Ratio of Opioids Administered with Co-ingestion of Alcohol

Mean increase in C,,,, ratio relative = Maximum individual C,,,,

Product to drug co-ingested with 0% alcohol ratio with 40% alcohol

20% alcohol 40% alcohol
Exalgo 1.35 1.37 2.51
Opana ER 1.31 1.70 2.70
Zohydro ER 1.1 2.0 4.0
Nucynta ER (100 mg) — 1.48 4.38
Nucynta ER (250 mg) — 1.28 2.67
Embeda — 2.0 5.0
Kadian — 1.0° 4.54
*Median

Sources: Embeda package insert; Johnson et al., 2008; Nucynta ER package insert; Opana ER package insert;
Exalgo FDA slides.

4.5 Effects of Other Factors on Pharmacokinetics

4.5.1 Renal Impairment

Data from a study involving 28 subjects with varying degrees of renal impairment, matched
using age and body mass index (BMI) to 9 subjects with normal renal function, showed that
plasma hydrocodone concentrations were higher in subjects with renal impairment (Study
7X002-1002). Cpax values were 15%, 48%, and 41% higher and AUC values were 15%,
57% and 44% higher in subjects with mild (creatinine clearance of 50 to 80 mL/min),
moderate (30 to 50 mL/min) and severe (<30 mL/min) renal impairment, respectively. On
the basis of these findings, no routine dose adjustment appears necessary in patients with
renal impairment. However, since hydrocodone plasma levels may be increased in
individuals with moderate to severe renal impairment, patients in this population should be
monitored closely. The draft product insert for HC-ER states, “Patients with renal
impairment may have higher plasma concentrations than those with normal function. No
dosage adjustment is required but patients with renal impairment should be monitored
closely.”

4.5.2 Hepatic Impairment

Data from a study involving 20 subjects with mild-to-moderate hepatic impairment, matched
using age and BMI to 10 subjects with normal hepatic function, showed that plasma
concentrations were slightly higher in subjects with hepatic impairment (Study ZX002-1001).
Chmax values were 8% and 10% higher in subjects with mild and moderate hepatic impairment,
respectively, while AUC values were 10% and 26% higher in subjects with mild and
moderate hepatic impairment, respectively. On the basis of these findings, no routine dose
adjustment appears necessary in patients with hepatic impairment. However, since
hydrocodone plasma levels may be increased in some individuals with hepatic impairment,
patients in this population should be monitored closely. The draft product insert for HC-ER
states, “Patients with hepatic impairment may have slightly higher plasma concentrations
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than those with normal function. No dosage adjustment is required but patients with hepatic
impairment should be monitored closely.”

4.5.3 Population Pharmacokinetics

A population PK analysis was conducted using the PK data from the HC-ER development
program. The purpose of the analysis was to develop a population PK model to describe the
PK of hydrocodone following administration of HC-ER and to determine if the PK was dose
proportional over the entire dose range (10 — 50 mg). A covariate analysis was also
undertaken to define those subject characteristics associated with the inter individual
variability in hydrocodone PK. The full PK dataset contained 4,714 hydrocodone
concentrations from 220 subjects. Using NONMEM (Version 7 release 1.2), a robust fit to
the data was obtained using a two compartment model with linear elimination and a complex
absorption component. The only significant covariate relationships were between creatinine
clearance and hydrocodone clearance and between body surface area and hydrocodone
volume of distribution. Once these relationships were incorporated into the model, there was
no impact of dose, age, or sex on the PK of HC. The fact that a linear model for
hydrocodone elimination provided an adequate fit to the observed data supports that HC-ER
exhibits dose proportionality across all of the proposed dosage strengths (10-50 mg).

5 CLINICAL DEVELOPMENT

5.1 Overview of Clinical Program

The studies summarized in this section demonstrate that hydrocodone is safe and effective for
the intended indication, management of moderate-to-severe chronic pain when a continuous,
around-the-clock opioid analgesic is needed for an extended period of time.

The overall clinical program consisted of ten studies in a total of 1568 subjects including
subjects with chronic pain, healthy volunteers, subjects with renal and hepatic impairment,
and subjects with acute pain. The clinical studies are summarized in Table 12. Study
7X002-0801 (Study 801) is the pivotal efficacy study for the NDA. Zogenix and the Agency
agreed that a single pivotal study was appropriate for the chronic pain indication. Study
7X002-0802 (Study 802) provides long-term open-label safety data in a broad chronic pain
population. Study 801 is discussed in detail in Section 5.2 and Study 802 is described in
detail in Section 5.3. An integrated summary of safety for chronic pain studies is provided in
Section 5.4 including an analysis of AEs by dose. A large Phase 2 study was performed in
bunionectomy patients (Study ELN-154088-201). Zogenix chose to focus on a chronic pain
indication and did not perform other acute pain studies. Safety results for bunionectomy
study ELN-154088-201 are summarized in Section 5.4.5.
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Table 12: HC-ER Clinical Studies (Phase 1- 3)

Study No. Type of Study

PHASE 1 STUDIES

ELN-0901001 Bioavailability of 20 mg Hydrocodone from Hydrocodone bitartrate
formulation relative to Vicodin HP tablets in 18 healthy volunteers

7X002-1102 Bioequivalence of 30 mg HC-ER formulation relative to Vicoprofen

ELN-0302002 Pharmacokinetics of 20 mg HC-ER formulation administered with
and without food in 12 healthy volunteers

7X002-0901 Bioavailability, safety and pharmacokinetics of 50 mg HC-ER
formulation with 0%, 20%, 40% alcohol without food in 30 healthy
volunteers

7X002-1001 Pharmacokinetics and safety of 20 mg HC-ER formulation in
30 subjects with hepatic insufficiency

7X002-1002 Pharmacokinetics and safety of 20 mg HC-ER formulation in

37 subjects with renal insufficiency

PHASE 2 STUDIES

ELN-154088-201 Pharmacokinetics, safety and efficacy of 10 to 40 mg HC-ER in 241
subjects following bunionectomy surgery

ELN-154088-203 Multiple-dose pharmacokinetics and safety of HC-ER in 37 subjects
with chronic osteoarthritis pain

PHASE 3 STUDIES

7X002-0801 Pivotal double-blind, placebo-controlled enriched enrollment
randomized withdrawal efficacy and safety study of HC-ER in 510
subjects with chronic low back pain

7X002-0802 Enriched enrollment open-label safety study of HC-ER in 638
subjects with chronic pain

5.2 Pivotal Efficacy and Safety Study 801

5.2.1  Study Design — Study 801

Study 801 was a multicenter, double-blind, placebo-controlled study that used an enriched
enrollment randomized withdrawal design (EERW), agreed between Zogenix and the Agency
as an appropriate and validated approach to studying the efficacy of an ER opioid. Pivotal
studies of most recently approved ER-opioid products used this design (e.g. Opana ER,
Embeda, Exalgo, and Nucynta ER). An EERW study is different from many placebo-
controlled studies, in that enrichment for drug-responsive patients occurs during an open-
label run-in period, and then the primary endpoint is loss of pain control when responders are
randomized to placebo or active drug. FDA refers to this as predictive enrichment (Temple,
2012).
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Study 801 consisted of three distinct periods (Figure 6).

Figure 6: Study Design — Study 801
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e Screening to determine eligibility to enter the study.

e Open-label conversion/titration phase (up to 6 weeks), where subjects were converted
from their previous opioid therapy to HC-ER and then had their HC-ER dose titrated
based on pain relief and tolerance to obtain an individual stabilized dose.

¢ Randomization (Baseline) to treatment with blinded study drug, either HC-ER or
placebo, for a 12-week placebo-controlled maintenance treatment phase.

5.2.1.1 Screening, Inclusion/Exclusion

At Screening, subjects were eligible to enter the study if they: had a clinical diagnosis of
moderate to severe CLBP present for at least several hours a day for a minimum of 3 months;
were classified as non-neuropathic (Class 1 and 2), neuropathic (Class 3, 4, 5, and 6), or
symptomatic for more than 6 months after low back pain surgery (Class 9) based on the
Quebec Task Force Classification of Spinal Disorders; required around-the-clock opioid
therapy; were taking opioids for at least 5 days/week for the past 4 weeks at the equivalent of
at least an average daily dose of 45 mg oral morphine equivalents per day (as any immediate
or ER opioids); had an average clinic pain score >4 on the 11-point (0-10) Numerical Rating
Scale (NRS) for the last 24 hours of the Screening Phase; had stable adjunctive regimens
(e.g., physical therapy, biofeedback therapy); were in generally good health; were able to
effectively communicate with the study staff and able to complete study procedures; and
voluntarily provided written informed consent.

Subjects were excluded from entering the study if they: had any condition that would
increase the risk of opioid-related AEs (e.g. chronic carbon dioxide retention, respiratory
depression, chronic constipation, gastroparesis, inflammatory bowel disease, active seizure
disorder); had a history of any illicit substance or alcohol abuse in the past 5 years or any
history of opioid abuse; had a positive urine drug screen for illicit drugs, or non-prescribed
controlled substances; had a Hospital Anxiety and Depression Scale (HADS) index score of
>12 in either depression or anxiety subscales or an established history of major depressive
disorder that was poorly controlled with medication; had an active diagnosis of fibromyalgia,
complex regional pain syndrome, neurogenic claudication due to spinal stenosis, spinal cord
compression, acute nerve root compression, severe or progressive lower extremity weakness
or numbness, bowel or bladder dysfunction as a result of cauda equina compression, diabetic
amyotrophy, meningitis, diskitis, back pain because of secondary infection or tumor, or pain
caused by a confirmed or suspected neoplasm; had a surgical procedure for back pain within
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6 months, a nerve or plexus block within 1 month, or botulinum toxin injection in the lower
back region within 3 months; had any other chronic pain condition that would interfere with
the assessment of low back pain (e.g., OA, rheumatoid arthritis, post-herpetic neuralgia, pain
associated with diabetic neuropathy, migraine headaches requiring opioid therapy); had
uncontrolled hypertension; had a BMI >45 kg/m?; had a clinically significant abnormality in
clinical chemistry, hematology or urinalysis; had an active or pending workman's
compensation or litigation related to back pain; had a known allergy or hypersensitivity to
opioids; had a history of clinically significant intolerance to hydrocodone; had a history of
intolerance to acetaminophen; had taken any investigational drug within 30 days prior to the
Screening visit; was currently enrolled in another investigational drug study; or had used a
monoamine oxidase inhibitor within 14 days.

5.2.1.2 Open-Label Conversion/Titration Phase

During the open-label conversion/titration phase, subjects were initially converted to a
dosage of HC-ER that was approximately 20%-30% less than the conversion dose of HC-ER
calculated based on their prior opioid treatment. After conversion, if the subject did not
achieve satisfactory analgesia with the initial dose, the subject was titrated, in an open-label
fashion to their individual optimum HC-ER dose. Rescue medication (hydrocodone

5 mg/acetaminophen 500 mg) was supplied by Zogenix, and up to 4 tablets per day were
permitted as supplemental pain medication due to inadequate pain relief. A stabilized dose
was one that subjects tolerated well for at least 7 days with an average 24-hour daily average
pain score of <4 on the NRS during the last 7 days prior to Baseline, a reduction of 2 points
on the NRS compared to Screening, and no more than 2 tablets of rescue medication on any
day. Subjects who did not achieve a stabilized dose, who did not tolerate HC-ER treatment
due to AEs, who were not compliant with dosing or drug accountability, or who could not
complete required study procedures (e.g. study visits, use of the electronic diary) were
discontinued from the study.

5.2.1.3 Randomization

Subjects were eligible to be randomized if they: had been stabilized on at least 40 mg per day
but not more than 200 mg per day of HC-ER; had reached a stabilized dose within 6 weeks of
starting open-label treatment; had a reduction of 2 points on the NRS in the average pain
intensity over the last 7 days prior to randomization compared to the Screening score; had
tolerable side effects; were willing to stay on the medication for the duration of the study; had
been compliant with diary completion and drug accountability procedures; and had an
average 24-hour daily average pain score of <4 on the NRS during the last 7 days prior to
randomization. The time of randomization was considered as Baseline.

5.2.1.4 Maintenance Treatment Phase

During the maintenance treatment phase, subjects were randomized 1:1 to receive either the
respective stabilized dosage of HC-ER or placebo, taken orally every 12 hours. The dosage
could not be adjusted during the 12 weeks of maintenance treatment. Blinded study drug was
supplied in blister packs, containing either HC-ER supplied as 10, 20, 30, 40, or 50 mg
capsules, or matching placebo. The initial 14-day blister pack contained a tapering dose of
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HC-ER for subjects randomized to placebo, and a mock taper for subjects randomized to
receive HC-ER. Rescue medication (hydrocodone 5 mg/APAP 500 mg) was supplied by
Zogenix, and up to 2 tablets per day were permitted as supplemental pain medication. All
other opioid medications were prohibited, along with non-steroidal anti-inflammatory drugs
including aspirin (except for cardiovascular prophylaxis), monoamine oxidase inhibitors, and
any other investigational drug. Central nervous system (CNS) depressants, muscle relaxants,
sedative, antidepressants, anticonvulsants, benzodiazepines, inhaled steroids, physical
therapy, biofeedback therapy, acupuncture therapy, and herbal remedies could not be started
during the study, but a stable pre-study regimen could be continued.

5.2.1.5 Endpoints and Sample Size

The primary efficacy endpoint of the study was the change from Baseline (randomization) to
the end of the double-blind maintenance treatment phase (Day 85 or last visit) in average
pain intensity on the 11-point NRS as recorded daily in an electronic diary, comparing
HC-ER with placebo. Prospectively identified key secondary efficacy endpoints were
response rate (with response defined as a 30% improvement from the screening pain intensity
score to the Day 85 pain intensity score), and satisfaction with pain medication (measured by
the Subject Global Assessment of Medication, SGAM). The key secondary endpoints were
analyzed according to a hierarchical (gatekeeping) testing procedure. Thus, a key secondary
endpoint was only to be analyzed if the result of the preceding primary or key secondary
endpoint was statistically significant in favor of HC-ER. The scales used for the primary and
key secondary endpoints are shown in Appendix 1.

Based on other EERW studies of ER opioids, it was estimated that a sample size of

150 subjects per group (300 randomized subjects total) would provide 91% power to detect a
treatment difference of 1.0, assuming a standard deviation of 2.6 per group. It was
anticipated that the magnitude of the difference in average daily pain intensity scores
between the HC-ER group and the placebo group would be modest, because placebo-treated
subjects would not be likely to allow their pain to return to pre-treatment levels, and would
go off study and seek alternative pain management once a small increase in pain was
experienced.
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5.2.2  Demographics — Study 801

The study was conducted at 57 sites across all regions of the continental US between March
2010 and July 2011. The demographic characteristics of the 510 subjects who were enrolled
in the study and were treated with HC-ER in the conversion/titration phase of the study are
shown in Table 13. The mean age of enrolled subjects was 49 years, the majority were
female (54%) and White (79%). The mean pain score (daily average NRS pain intensity
score) at enrollment was in the severe range at 7.0 out of 10. The median pain score was also
7.0, so half of the enrolled subjects had average daily pain scores above 7 out of ten. The
average disability score, Oswestry Disability Inventory (ODI), was only calculated for the
subjects that were randomized to enter maintenance treatment, and was 62.1 (HC-ER group)
and 62.3 (Placebo group) out of 100 (range 32-96), which indicates severe and debilitating
back pain in the enrolled population. To place this result in context, the ODI of adults
without any significant medical condition averaged 10 out of 100, and for patients with
metastatic cancer the average ODI was 48 out of 100 (Fairbank 2000). At study entry,
subjects were taking an average of 83.8 mg of morphine equivalents/day (range 34 — 415
mg), with a wide variety of agents used, including two or more opioids in many cases.
Despite this, their pain management regimens were evidently not providing adequate pain
relief or preventing disability from chronic pain as indicated by the high Screening NRS pain
and ODI disability values.

The demographic characteristics of the 302 subjects who were randomized to receive
maintenance treatment with blinded study drug are also shown in Table 13 (subject
disposition is discussed in Section 5.2.3). All Screening characteristics were similar between
the group randomized to receive HC-ER and the group randomized to receive placebo except
for sex, where there were was a preponderance of females in the HC-ER group. No evidence
was found that this minor imbalance affected study outcomes (see Section 5.2.4.4). There
were only slight differences between subjects who were randomized to receive maintenance
treatment and those who were not, with the latter about 2 years younger, with more males and
non-Whites, but with very similar Screening pain scores (data not shown).

Dec 2012 Page 47 of 125



Zogenix, Inc.

Advisory Committee Briefing Document
Zohydro ER (hydrocodone bitartrate extended-release)

NDA 20-2880

Table 13: Demographic Characteristics for the Conversion/Titration and
Maintenance/Treatment Phase, Study 801
Conversion/Titrati Maintenance Treatment
on Phase Phase
HC-ER Placebo
(N=510) (N=151) (N=151)
Age (years)
Mean (SD) 49.4 (11.8) 50.4 (10.94) 50.8 (12.37)
Range 18-75 21-74 24 - 74
Sex
Male 237 (46.5%) 58 (38.4%) 77 (51.0%)
Female 273 (53.5%) 93 (61.6%) 74 (49.0%)
Race
White 404 (79.2%) 123 (81.5%) 120 (79.5%)
Black or African 91 (17.8%) 26 (17.2%) 25 (16.6%)
American
Other 15 (2.9%) 2 (1.3%) 6 (4.0%)
BMI (kg/m’)
Mean (SD) 30.4 (6.4) 31.3(6.3) 30.2 (6.3)
Range 26-48 20-44 18-44
Average Pain Score at Screening (Before Titration)
Mean (SD) 7.0 (1.39) 6.9 (1.5) 6.9 (1.4)
Range 4-10 4-10 4-10
Prestudy Opioid Usage (mg/day MS equivalents)
Mean (SD) 83.8 (54.1) 76.8 (47.8) 79.2 (46.5)
Range 34 -415 34 -300 34 -330
Oswestry Disability Index at Screening
Mean (SD) 50.0 (13.2) 48.9 (13.5) 51.0 (13.3)
Range 19-88 22-80 22-86
Baseline Average Pain Score (After Titration)
Mean (SD) - 3.1(0.9) 3.1(1.0)
Range - 0-6 0-7

Following their treatment with open-label HC-ER in the conversion/titration phase, the
average NRS pain scores were reduced at the time of randomization to 3.1 for the group
subsequently randomized to HC-ER and 3.1 for the group subsequently randomized to
placebo (from 7.0 at study entry, respectively). This represents a substantial and clinically

important reduction in average pain score of 4 NRS units out of 10.

5.2.3  Subject Disposition — Study 801

5.2.3.1 Conversion/Titration Phase

510 subjects with CLBP were enrolled in Study 801. A total of 208 subjects (41%)
discontinued during open-label treatment with HC-ER in the conversion/titration phase
(Table 14). The most common reason for discontinuation was ‘Protocol specified criteria’,
which included failure to reach a stabilized dose of HC-ER within 6 weeks of open-label
treatment, failure to reach an absolute score of <4 or a 2-point reduction in the NRS pain
scale, positive drug screen, or use of prohibited concomitant medication. The next most
common reason for discontinuation from the conversion/titration phase was noncompliance,
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which included failure to record daily pain scores and study drug accountability information
in a portable electronic diary, excessive or inappropriate use of HC-ER or rescue medication,
and drug accountability issues. Zogenix conducted this study under a particularly strict
compliance program, with forced discontinuations for even minor protocol violations. As a
result, discontinuations due to protocol specified criteria and noncompliance are relatively
high in this study. One advantage of the EERW design is that the conversion/titration period
allows the investigators to identify subjects who are not good candidates for study
participation, for reasons such as poor study activity participation, or if they are found to
demonstrate drug seeking behaviors.

5.2.3.2 Maintenance Treatment Phase

A total of 302 subjects (59%) were randomized into the double-blind maintenance treatment
phase (151 to HC-ER and 151 to placebo). A total of 183 randomized subjects (124 in the
HC-ER group and 59 in the placebo group) completed the study, while 119 subjects (27 in
the HC-ER group and 92 in the placebo group) discontinued early. Reasons for
discontinuation for the 119 subjects who discontinued early in the maintenance treatment
phase are provided in Table 14. By far the most common reason for leaving the study during
maintenance treatment was lack of efficacy, given as the primary reason for discontinuation
by 42.4% of the placebo group, but only for 9.3% of the HC-ER group. Discontinuation for
opioid withdrawal occurred in 4.6% of the placebo group but in no subjects in the HC-ER
group. Discontinuations over time for lack of efficacy, AEs and all causes are shown
graphically in Section 5.2.4.3.1.

Table 14: Reasons for Early Discontinuation, Study 801

Maintenance Treatment Phase

Reasons for Discontinuation Conversion/Titration HC-ER Placebo
Phase (N=510) (N=151) (N=151)
Number of Subjects 208 (40.7%) 27 (17.9%) 92 (60.9%)
Protocol specified criteria 67 (13.1%) 1 (0.7%) 2 (1.3%)
Noncompliance 47 (9.2%) 4 (2.6%) 7 (4.6%)
Adverse event 46 (9.0%) 2 (1.3%) 5(3.3%)
Withdrew consent 23 (4.5%) 5(3.3%) 5(3.3%)
Lack of efficacy 17 (3.3%) 14 (9.3%) 64 (42.4%)
Withdrawn by Investigator 2 (0.4%) 0 (0.0%) 1 (0.7%)
Opioid withdrawal 1 (0.2%) 0 (0.0%) 7 (4.6%)
Lost to follow-up 5(1.0%) 1 (0.7%) 0
Other 0 0 1 (0.7%)

5.2.3.3 Meta-analysis of Discontinuations

A meta-analysis of EERW studies of extended- or controlled-release opioids was conducted.
The goal was to find published articles of clinical studies that use an enriched enrollment,
randomized withdrawal study design when evaluating a systemic (oral or transdermal) opioid
for any type of chronic pain. Details of the analysis are shown in Appendix 2. Using the same
meta-analysis methods that were applied to the efficacy results, discontinuation rates due to
AEs and loss or lack of efficacy with HC-ER were evaluated in relation to those of other
approved and market products. As shown in Figure 7, Figure 8, Figure 9, and Figure 10 rates
of discontinuation due to AEs or loss of efficacy during the conversion/titration phase are
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numerically lower than many other published studies of similarly designed EERW trials.
Rates of discontinuation due to AEs or lack of efficacy in the double-blind phase are
consistent with those reported with other approved and marketed ER/CR opioids. It should
be noted that any observed differences may be due either to chance, or to differences in study
design or conduct, and may not be attributable to any differences between the medications,
but there is no indication that HC-ER resulted in greater numbers of discontinuation than the
other published agents.

Figure 7: Discontinuations due to Adverse Events in the Titration Phase of EERW
Studies of Oral Full Mu Agonists
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Figure 8: Discontinuations due to Loss of Efficacy in the Titration Phase of EERW
Studies of Oral Full Mu Agonists
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Figure 9: Discontinuations due to Adverse Events in the Double-Blind Phase of
EERW Studies of Oral Full Mu Agonists
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All active arms were full mu agonists (oxycodone, oxymorphone, hydromorphone, or hydrocodone). Three
studies (Vondrackova 2008; Caldwell 1999; Hale 2005) had 2 opioid arms.
EERW = enriched enrollment randomized withdrawal.

Figure 10:  Discontinuations due to Lack of Efficacy in the Double-Blind Phase of
EERW Studies of Oral Full Mu Agonists
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All active arms were full mu agonists (oxycodone, oxymorphone, hydromorphone, or hydrocodone). Three
studies (Vondrackova 2008; Caldwell 1999; Hale 2005) had 2 opioid arms.
EERW = enriched enrollment randomized withdrawal.
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5.2.4  Efficacy Results — Study 801

The efficacy of HC-ER compared to placebo was robust across a variety of standard methods
for examining pain intensity in clinical trials. There were statistically significant positive
results for the primary analysis, as well as for both of the two prespecified key secondary
analyses. Although not part of the prespecified hierarchical testing procedure, there were
also statistically significant differences for nearly all of the other secondary endpoints. The
results of these analyses are described in the following sections.

5.2.4.1 Primary Endpoint — Study 801

5.2.4.1.1 Primary Efficacy Analysis

The primary efficacy endpoint of Study 801 was the change from Baseline to the Day 85 visit
in the average 24-hour pain intensity ratings on a 0-10 NRS (Appendix 1) from daily
electronic diaries. Baseline was defined as the mean of the last 7 days on stabilized dosing of
the average pain intensity rating prior to randomization into the maintenance treatment phase.
The Day 85 visit was defined as the mean of the last 7 days of the average pain intensity
rating prior to the Day 85 study visit of the treatment phase. If a subject had fewer than 7
scores in the last 7 days, the mean of the available scores was used.

The primary efficacy analysis population was the Intent-To-Treat (ITT Population), and all
302 randomized subjects were included in the analysis. Missing pain scores were imputed
using methods agreed between Zogenix and the Agency: baseline observation carried
forward for subjects who discontinued due to opioid withdrawal; screening observation
carried forward for subjects who discontinued due to AEs; and last observation carried
forward for subjects who discontinued due to lack of efficacy and other reasons.

The primary efficacy analysis was completed using an analysis of covariance (ANCOVA)
model. The dependent variable was the change from baseline to Day 85. The model
included treatment group as a factor and the baseline pain score and screening pain score as
covariates. Based on this model, the HC-ER and placebo groups were compared using a
2-sided t-test at the 5% level of significance.

HC-ER was superior to placebo in the change from Baseline to the end of the study in
average daily pain intensity score (p=0.008, Table 15), with a change of 0.5 units on the NRS
pain scale for HC-ER treated subjects, and 1.0 units for placebo-treated subjects. Note that
both groups experienced a large decrease in average daily pain intensity score of 4.0 units
during their initial treatment with HC-ER during the conversion/titration phase of the study
(Table 13). Additionally, subjects receiving HC-ER largely remained in the study, while
more subjects in the placebo arm left the study early (Figure 16), with the primary reason for
discontinuing being lack of efficacy (Table 14).
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Table 15: Primary Efficacy Endpoint: Change from Baseline of Average Daily Pain
Intensity Score (patient diary), ITT population, Study 801

HC-ER Placebo
Change from Baseline (N=151) (N=151)
Mean (SD) 0.48 (1.563) 0.96 (1.550)
Range -3.0-53 -24-6.7
LS Mean 0.48 0.95
p-value® 0.008

*Treatment comparison using ANCOVA with treatment group as a fixed effect and screening pain score and
baseline pain score as covariates.
ANCOVA = analysis of covariance.

5.2.4.1.2 Sensitivity Analyses of the Primary Endpoint

Post-hoc sensitivity analyses of the primary efficacy endpoint based on the use of the linear
mixed model for repeated measurements were conducted. This analysis approach makes use
of all available data from each subject, without imputation for missing values.

The dependent variable was the vector of changes in NRS pain score from Week 0 to each
subsequent time point. Thus, there was a maximum of five observations per subject. The
repeated measures model included fixed effects for treatment (two levels), time (five levels),
and the interaction between treatment and time. In addition, the Screening and Baseline pain
scores were included as covariates, in order to match the prespecified primary analysis
approach. An unstructured covariance model was used to model the variances and
covariances of the repeated measurements.

The comparisons of primary interest were the estimated differences between HC-ER and
placebo at each of Weeks 1, 2, 4, 8, and 12. Table 16 summarizes the results of the repeated
measures analysis model. The point estimate and standard error (SE) of the difference
between HC-ER and placebo is displayed at each time point. In addition, the two sided
p-value from the test of the null hypothesis that the mean difference is equal to zero is also
displayed.

At each of the time points there was a significant reduction in pain score for HC-ER versus
placebo (p<0.001), and the magnitude of the treatment difference tended to increase over
time. At the primary time point (Week 12), the magnitude of the mean difference was
approximately 1 point. Overall, the results of the analyses based on the linear mixed models
for repeated measurements were consistent with the results of the prespecified primary
efficacy analysis.
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Table 16: Results of Linear Mixed Models Analysis of the Primary Endpoint

Time Point Treatment Difference SE p-value
(HC-ER - Placebo)

Week 1 -0.38 0.10 <0.001

Week 2 -0.59 0.14 <0.001

Week 4 -0.81 0.17 <0.001

Week 8 -0.77 0.19 <0.001

Week 12 -0.99 0.23 <0.001

5.2.4.1.3 Meta-Analyses of the Primary Endpoint

A meta-analysis of EERW studies of extended- or controlled-release opioids was conducted.
The goal was to find published articles of clinical studies that use an enriched enrollment,
randomized withdrawal study design when evaluating a systemic (oral or transdermal) opioid
for any type of chronic pain. Details of the analysis are shown in Appendix 2. As shown in
Figure 11, this meta-analysis demonstrated that the effect of HC-ER net of placebo
(expressed as a standardized effect size, [SES]) is within the range of effect sizes found in
similarly designed studies of other ER opioids. Direct comparisons of SES across studies
cannot be made, as numerous factors can affect observed effect size, such as trial structure,
dosing approach, concomitant analgesic, use of rescue medications, primary endpoint used,
number of patients and sites, geography, and year of conduct. However the meta-analysis
presented here shows that the SES of HC-ER is within expected norms.

Figure 11:  Meta-analysis: Standardized Effect Size for EERW Trials in Chronic
Pain (Change in PI from randomization until week 12)
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EERW = enriched enrollment randomized withdrawal.
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5.2.4.2 Key Secondary Endpoints

When evaluating clinical data of any new therapy, group differences must be evaluated in
light of measures of individual improvement. As many therapies benefit subgroups of
patients in different ways, it is critical to understand whether a small between-group effect is
masking a significant benefit to a subset of the patient population. For this reason, responder
analyses are often employed to assess individual improvement. As stated by the Initiative on
Methods, Measurement, and Pain Assessment in Clinical Trials IMMPACT), “identifying
which patients can be considered responders is often a critical aspect of interpreting clinical
trial results. Responder analyses make it possible to compare the percentages of patients who
achieve meaningful outcomes between treatment and control groups or between different
treatment conditions, a readily interpretable approach to presenting clinical trial outcomes”
(Dworkin 2009).

5.2.4.2.1 Responder Analysis — Study 801

A responder analysis was one of two pre-specified key secondary endpoints of the study, and
was to be conducted only if the primary efficacy analysis of the study was statistically
significant. Response was defined based on the percent improvement in average pain
intensity as measured daily by the 0-10 NRS from the Screening 24-hour average pain
intensity score to the Day 85 pain score (mean of the last 7 days prior to the Day 85 study
visit). A responder was defined as a randomized subject who completed the 12-week
maintenance treatment period and who experienced at least a 30% improvement in the pain
intensity score. Subjects with missing data at Day 85 or who terminated early from the study
were considered non-responders. The proportion of responders was summarized for each
treatment group and compared using Pearson’s chi-square test.

For this key secondary endpoint, there were 102 subjects (68%) classified as responders in
the HC-ER group, compared with 47 subjects (31%) in the placebo group. This difference
was statistically significant (p<<0.001), with a much larger proportion of subjects who
responded to treatment in the HC-ER group than in the placebo group. Although it was not a
prespecified secondary endpoint, considering a 50% response, there were 72 subjects (48%)
classified as responders in the HC-ER group, compared with 35 subjects (23%) in the
placebo group (p<0.001). These results are clinically meaningful, as a 30% response is

considered moderately important, and a 50% response is considered substantial (Dworkin
2005).

A standard display of responder rates using multiple percentage of improvement cutpoints
from 10%-90% is shown in Figure 12. The proportion of subjects with improved pain
intensity was consistently higher across all response rate levels for the HC-ER group
compared to the placebo group.
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Figure 12:
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5.2.4.2.2 Meta-Analysis of Responder Rates
Responder rates were also examined using meta-analysis (Appendix 2). As shown in Figure

13 and Figure

14, this meta-analysis demonstrated that the effect of HC-ER net of placebo

(expressed as an odds ratio) is within the range of effect sizes found in similarly designed
studies of other ER opioids. Direct comparisons of SES across studies cannot be made, as
numerous factors can affect observed effect size, such as trial structure, dosing approach,
concomitant analgesic, use of rescue medications, primary endpoint used, number of patients
and sites, geography, and year of conduct. However, the meta-analysis presented here shows

that the respon
Figure 13:

se rate of HC-ER is within expected norms.

Meta-Analysis: 30% Responders at Week 12 for EERW Trials in Chronic
Pain (Odds Ratio, Change in PI from randomization until week 12, n=6)
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Figure 14:  Meta-Analysis: 50% Responders at Week 12 for EERW Trials in Chronic
Pain (Odds Ratio, Change in PI from randomization until week 12, n=6)
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5.2.4.2.3 Patient Satisfaction — Study 801

An assessment of patient satisfaction with pain medication was the second of two
pre-specified secondary endpoints, and was only to be conducted if both the primary efficacy
endpoint and the analysis of the key secondary responder endpoint were statistically
significant in favor of HC-ER. Using a validated patient global assessment of medication
(SGAM, Appendix 1), subjects were asked, “How satisfied are you with your pain
medicine?” The nominal response categories of “not at all”, “a little bit”, moderately”,
“very much”, and “completely” were scored as 1, 2, 3, 4, and 5, respectively. A higher score
indicates that the subject was more satisfied with study drug than with their pre-study pain
medication(s). SGAM scores were collected at Screening, Baseline, and Day 85 of the study.
Change from screening to Day 85 in SGAM was analyzed using a t-test from an ANCOVA
model with treatment group as a fixed factor, and screening assessment score as a covariate.

As shown in Table 17, the mean change from Screening to Day 85 in SGAM score was
0.8 units for the HC-ER group, compared with 0.0 units for the placebo group. This
difference between treatment groups was statistically significant (p<0.001), indicating a
greater degree of satisfaction with HC-ER than with placebo.

An additional post hoc analysis of the SGAM was based on the proportion of subjects very
much or completely satisfied with their pain medication. These results are displayed in
Figure 15. As expected, only a very small proportion of subjects (16%) were very much or
completely satisfied with their pain medication when they entered the study, prior to
receiving HC-ER. At the time of randomization, after open-label treatment with HC-ER in
the conversion/titration phase of the study, 74% were very much or completely satisfied with
their pain medications. Over the course of the 12-week blinded maintenance phase, the
proportion of the subjects very much or completely satisfied with their pain medications in
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the group randomized to receive HC-ER remained high at 54%, with a lower proportion
similarly satisfied in the placebo group at 35%.

Table 17: Change from Screening in Patient Global Assessment of Medication, ITT
Population, Study 801

HC-ER Placebo

(N=151) (N=151)
N 143 147
Mean (SD) 0.8 (1.27) 0.0 (1.37)
p-value <0.001

Figure 15:  Proportion of Subjects Very Much or Completely Satisfied with Their
Pain Medication — ITT Population, Study 801
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5.2.4.3 Other Secondary Endpoints

Pivotal Study 801 was not powered to achieve significance in the other secondary efficacy
endpoints. However, the secondary endpoints in this case showed a robust and consistent
effect, as nearly all were statistically significant in favor of HC-ER. As anticipated in the
statistical analysis plan, adjustments were not made for multiple comparisons.

5.2.4.3.1 Time to Treatment Discontinuation — Study 801

The IMMPACT group considers disposition of subjects in a clinical trial as one of the core
domains for assessing chronic pain treatment efficacy and effectiveness (Turk 2003). In the
maintenance treatment phase of Study 801, only 14 subjects (9%) discontinued due to lack of
efficacy in the HC-ER group, compared with 64 subjects (42%) in the placebo group.
Subjects in the HC-ER group had a significantly lower probability of discontinuing from
treatment for lack of efficacy than those in the placebo group (p<0.001). A difference is
readily apparent within the first 7 days of the randomized maintenance treatment phase as
shown in a Kaplan-Meier plot (Figure 16), the difference in discontinuation rate continued to
increase until about 30 days. The substantial difference between HC-ER and Placebo
remained to the end of the study.
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Subjects randomized to placebo in Study 801 were also more likely to exit the study due to
adverse events (Figure 17) and for all causes (Figure 18). This suggests that the efficacy of

HC-ER was not overwhelmed by its side effects.

Kaplan-Meier Plot of Time-to-Exit Due to Lack of Efficacy, Maintenance

Treatment Phase, ITT Population, Study 801
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Figure 18:  Kaplan-Meier Plot of Time-to-Exit Due to All Causes, Maintenance
Treatment Phase, Study 801
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5.2.4.3.2 Oswestry Disability — Study 801

Subjects were given a series of questions in 10 categories to answer during clinic visits at
Screening, Baseline, and Day 85 (Appendix 1). The sum of individual scores was summed
and divided by the highest possible score to produce the ODI, expressed as a value from 0 to
100. Results were evaluated with a treatment comparison using ANCOVA with treatment
group as a fixed effect and Screening ODI score and Baseline ODI score as covariates.
Disability was categorized as minimal (0-20), moderate (>20-40), severe (>40-60), crippled
(>60-80), or bedridden (>80-100).

As shown in Table 18, at Day 85/last visit, mean ODI scores were reduced from Screening to
the end of study, and were significantly lower for the HC-ER group (53.2 + 13.9) compared

to the placebo group (57.6 £ 16.6, p=0.026). Four points has been suggested as the minimum
difference in mean scores between groups to carry clinical significance (Meade 1995).
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Table 18: Change from Screening in Oswestry Disability Index, I'TT Population,

Study 801
HC-ER Placebo
(N=151) (N=151)
Screening
n 150 151
Mean (SD) 62.1 (13.7) 62.3 (12.6)
Baseline
n 149 148
Mean (SD) 48.9 (13.5) 51 (13.3)
Day 85/Last Visit
n 144 147
Mean (SD) 53.2(13.9) 57.6 (16.6)
p-value® 0.026

5.2.4.3.3 Hospital Anxiety and Depression Scale

The HADS is a validated scale that includes both an anxiety and a depression score
(Zigmond and Snaith 1983). They are typically measured in clinical studies of opioid
analgesics to ensure that there is no deterioration of mood while on therapy, and to
potentially detect any benefit, with lower values indicative of less anxiety or depression.

There were no significant differences between treatment groups for anxiety, but subjects in
the HC-ER group experienced a significant improvement in their depression compared to
those in the placebo group. Mean screening anxiety scores were 5.7 + 3.3 for the HC-ER
group and 5.6 = 3.0 for the placebo group. The change from screening to Day 85 in anxiety
scores was -0.2 + 3.6 for the HC-ER group and 0.0 + 3.5 for the placebo group (p=0.852).
Mean screening depression scores were 4.7 + 3.4 for the HC-ER group and 4.9 + 3.4 for the
placebo group, and baseline depression scores were 3.7 = 3.0 for the HC-ER group and

4.0 £ 3.3 for the placebo group. At Day 85, mean depression scores were 4.3 + 3.4 for the
HC-ER group and 5.6 + 4.2 for the placebo group. The change from screening to Day 85 in
depression scores was -0.4 + 3.5 for the HC-ER group and 0.6 + 3.7 for the placebo group.
There was a significant difference between the treatment groups in change of depression
score from screening to Day 85 (p=0.006). Much of the improvement in depression was
observed early, between the screening and baseline visits. This suggests that once an
individual is appropriately stabilized on their HC-ER dose, the benefit with respect to
depression is maintained throughout treatment.

5.2.4.3.4 Rescue Medication Use

The use of rescue medication (5 mg hydrocodone/500 mg APAP) was restricted by the
protocol to no more than 2 tablets per day during the treatment phase. The rescue medication
results were split by two time periods: Days 1 to 14 representing the period during which
blinded tapering was occurring and Days 15 to 85 once the taper was complete. The mean
percentage of days that a subject took rescue medication from Days 1 to 14 was

70.5% =+ 30.6% in the HC-ER group and 72.3% + 29.1% in the placebo group. The mean
number of daily rescue doses for Days 1 to 14 was 1.0 + 0.6 in the HC-ER group and

1.1 £ 0.6 for the placebo group. The mean percentage of days that a subject took a rescue
medication during Days 15 to 85 was 66.7% + 33.1% in the HC-ER group and
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71.8% + 31.1% in the placebo group. The mean number of daily doses for Days 15-85 was
0.9 £0.6 and 1.1 = 0.6 in the HC-ER group and placebo group respectively. Overall, the
mean TDD of rescue medication was 6.0 mg + 3.4 mg of HC for HC-ER subjects and 7.5 mg
+ 3.9 mg HC for placebo subjects in the treatment period. These trends to increased rescue
medication use in the group receiving placebo did not reach statistical significance.

5.2.4.3.5 Worst Pain Intensity

The mean change in daily worst pain intensity score from baseline to Day 85 was 0.42 = 1.76
in the HC-ER group, and was 1.03 + 1.79 in the placebo group. Comparing treatment groups
with ANCOVA in a similar manner to the primary endpoint, the increase in daily worst pain
intensity score from baseline to Day 85 was significantly lower in the HC-ER group than the
placebo group (p=0.002). This indicates that HC-ER had a greater effect on worst pain
intensity than did placebo. At each of the post-baseline visits (Days 8, 15, 29 and 57), the
mean change in daily worst pain intensity score from baseline was lower in the HC-ER group
than in the placebo group.

5.2.4.3.6 Least Pain Intensity

The mean change in daily least pain intensity score from baseline to Day 85 was 0.50 + 1.43
in the HC-ER group, and was 0.98 + 1.47 in the placebo group. Comparing treatment groups
with ANCOVA in a manner similar to the primary endpoint, the increase in daily least pain
intensity score from baseline to Day 85 was significantly lower in the HC-ER group than the
placebo group (p=0.004). This indicates that HC-ER had a greater effect on least pain
intensity than did placebo. At each of the post-baseline visits (Days 8, 15, 29 and 57), the
mean change in daily least pain intensity score from baseline was lower in the HC-ER group
than in the placebo group.

5.2.4.3.7 24-Hour Average Pain Intensity (In Clinic)

The primary endpoint analysis of Study 801 was based on 24-hour average pain intensity
values recorded in the subjects’ electronic diaries. Twenty-four-hour average pain intensity
scores were also collected in person at each clinic visit. The change from baseline to Day 85
for the in-clinic pain scores was 0.83 + 1.84 in the HC-ER group, and was 1.68 +2.12 in the
placebo group. Comparing treatment groups with ANCOVA in a manner similar to the
primary endpoint, the increase in 24-hour average pain intensity score from baseline to Day
85 was significantly lower in the HC-ER group than the placebo group (p<0.001). This
confirms that HC-ER had a greater effect on 24 hour average pain intensity than did placebo.
At each of the post-baseline visits (Days 8, 15, 29, and 57), the mean change in 24-hour
average pain intensity score from baseline was lower in the HC-ER group than in the placebo
group.

In summary, there was a consistent result of a significant result in favor of HC-ER over
placebo for virtually all of these pre-specified secondary endpoints, which provide supportive
data showing that compared to subjects receiving placebo, subjects treated with HC-ER
experienced reduced pain, and were more likely to continue their study medication
treatments.

5.2.4.4 Subgroup Efficacy Results — Study 801

In Study 801, subgroup analyses (gender, age, and race) were performed for the primary
endpoint (the change from Baseline to Day 85 in average daily pain intensity score) and the
two key secondary endpoints (proportion of 30% responders, change from screening in
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SGAM). The results of the gender, age, and race subgroup analyses were similar to those of
the overall population and generally confirmed that HC-ER was more effective than placebo
in providing pain relief and satisfaction with pain medication in the subpopulations. The
study population was predominantly White (80%) and 90% of subjects were in the 18 to

<65 years age subgroup, therefore, statistical significance was not always achieved due to the
small number of subjects in the some of the subgroups.

5.2.4.5 Efficacy Conclusions — Study 801

The efficacy of HC-ER compared to placebo was robust across a variety of standard methods
for examining pain intensity in clinical trials. HC-ER was superior to placebo in relieving
pain on group mean difference in pain intensity (average daily pain intensity scores, the
primary study endpoint, p=0.008), and on measures of clinically meaningful individual
improvement in pain intensity (30% response rate (p<0.001) and 50% response rate
(p<0.001), which are considered “clinically important™ and “major” improvement,
respectively). In addition, subjects on HC-ER had a significantly longer time-to-exit due to
loss of efficacy compared to placebo (p<0.001), which is an important and statistically
powerful measure of analgesic efficacy. There was also evidence of efficacy in each of the
additional domains that can demonstrate chronic pain treatment efficacy and effectiveness,
when comparing HC-ER to placebo: physical functioning (lower disability scores, p=0.026),
emotional functioning (lower depression scores, p=0.006), and participant ratings of global
improvement (greater satisfaction with study medication, p<0.001).

5.2.5  Safety Results — Study 801

AE information was collected at every study visit. There was a follow-up call two weeks
after the last study visit (end of study or early termination) to collect information on AEs that
were ongoing at the end of the study and any new serious adverse events (SAEs) that
occurred during this time period. At the time of the follow-up call, subjects had often
transitioned to another chronic pain regimen that may have included another opioid. Multiple
attempts were made to find subjects lost to follow-up.

5.2.5.1 Exposure — Study 801

During the conversion/titration phase, the mean exposure to HC-ER was 28 days with a mean
TDD of 79 mg. The mean rescue medication dose was 10.3 mg per day hydrocodone as
HC/APAP. At the end of the conversion and titration phase, subjects who were randomized
to receive HC-ER had been titrated to a mean dose of 121 mg HC-ER TDD. During the

12 week maintenance treatment phase, mean exposure to HC-ER in the group randomized to
receive HC-ER was 77 days with a mean TDD of 119 mg, with HC-ER doses that ranged
from 40 to 200 mg per day. Subjects randomized to placebo had a taper of HC-ER during the
first 2-10 days of the maintenance phase. The mean rescue medication dose was 6.0 mg
hydrocodone per day in the HC-ER group, and 7.5 mg hydrocodone per day in the placebo
group, both as HC/APAP.

5.2.5.2 Treatment Emergent Adverse Events — Study 801

Treatment Emergent Adverse Events (TEAEs) were experienced by 52.9% of the subjects in
the conversion/titration phase of the study, by 60.3% of the subjects randomized to HC-ER in
the maintenance treatment phase of the study, and by 44.4% of the subjects randomized to
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Placebo in the maintenance treatment phase of the study (Table 19). The majority of TEAEs
were mild or moderate in severity. Despite the overall rate of TEAE frequency being higher
in the HC-ER group than the placebo group, a smaller proportion of subjects in the HC-ER
group (2%) relative to the placebo group (11%) experienced an AE that led to study
discontinuation.

Zogenix adopted a strict policy of capturing any suspected episode of study drug diversion as
an administrative SAE; these events are discussed in greater detail in Section 5.2.1 of this
briefing document.

Table 19: Summary of TEAEs, Safety Population, Study 801

Conversion/ Titration Maintenance Treatment

HC-ER HC-ER Placebo

(N=510) (N=151) (N=151)
Subjects with at least one TEAE 270 (52.9%) 91 (60.3%) 67 (44.4%)
Deaths 0 0 0
Subjects with medical TEAE 39 (7.6%) 2 (1.3%) 9 (6.0%)
leading to discontinuation
Subjects with at least one medical 6 (1.2%) 5(3.3%) 0
SAE

5.2.5.3 AEs Leading to Discontinuation — Study 801

In the open-label conversion/titration phase of the study, 39 subjects (8%) discontinued the
study due to a medical adverse event (Table 19). The most frequent AEs were nausea (3%),
constipation (1%), and vomiting (1%).

In the double-blind maintenance treatment phase, 2 subjects (1%) in the HC-ER group
discontinued the study due to a medical adverse event (Table 19); 1 each for back pain and
diarrhea. Nine subjects in the Placebo group discontinued the study due to a medical AE,
with 4 (3%) discontinued due to withdrawal syndrome, and all other events (depression,
insomnia, fatigue, pain, muscle spasms, ear infection, decreased appetite, hyperhidrosis and
hot flush) were each reported by 1 subject each.

5.2.5.4 Serious Adverse Events — Study 801
There were no deaths in the study.

During the conversion/titration phase, 6 subjects (1%) reported at least one SAE. The serious

episodes were: anxiety; non-cardiac chest pain; chronic obstructive pulmonary disease; joint
instability; hematemesis; and angina pectoris.
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During the double-blind maintenance treatment phase, 5 subjects (3%) in the group
randomized to receive HC-ER reported SAEs. The events were: depression and homicidal
ideation; abdominal distention, diarrhoea, nausea, and hypokalemia; intervertebral disc
disorder; ovarian abscess; and non-cardiac chest pain, and anemia. There were no SAEs in
the group randomized to receive placebo.

5.2.5.5 Common Adverse Events — Study 801

TEAESs that occurred at incidence rates of >2% in either treatment group in the double-blind
treatment period are provided in Table 20. Overall the most commonly occurring TEAEs in
the HC-ER group were: constipation (7.9%), nausea (7.3%), urinary tract infection (5.3%),
vomiting (4.6%) and back pain (4.0%). The most commonly occurring TEAEs in the
placebo group were: withdrawal syndrome (6.0%), diarrhea (5.3%) and insomnia (4.6%).
Hypoacusis (decreased hearing sensation) was reported in both the HC-ER group (3.3%) and
the Placebo group (2.6%) and is discussed in Section 5.2.5.7 of this briefing document.

Table 20: TEAEs Experienced by >2% of Subjects During the Double-blind
Treatment Phase by Preferred Term, Safety Population, Study 801

HC-ER Placebo
Preferred Term (N=151) (N=151)
Nausea 11 (7.3%) 5(3.3%)
Constipation 12 (7.9%) 0 (0.0%)
Diarrhea 4 (2.6%) 8 (5.3%)
Back pain 6 (4.0%) 5(3.3%)
Urinary tract infection 8 (5.3%) 3 (2.0%)
Insomnia 3 (2.0%) 7 (4.6%)
Withdrawal syndrome 1 (0.7%) 9 (6.0%)
Hypoacusis 5(3.3%) 4 (2.6%)
Vomiting 1 (0.7%) 8 (2.6%)
Sinusitis 4 (2.6%) 7 (2.3%)

5.2.5.6 Adverse Events by Subpopulation — Study 801

As is common in opioid studies, women reported more TEAEs than men; however, the
frequency and types of events were similar in both genders. The numbers of subjects in the
racial subgroups and in the elderly were too small to support any conclusions regarding
relationship of TEAEs and race or age group.

5.2.5.7 Audiometry — Study 801

Audiometry testing was incorporated into Study 801 by request of the Agency because of
reports of hearing loss associated with the abuse of HC/APAP (Media Awareness Project;
Ishiyama 2001; Ho 2007). Audiometry was performed for each subject at screening, baseline
and Day 85, and a comparison of changes over time of individual audiometry results was
undertaken according to predefined criteria. The pure tone audiology results were also
reviewed by a central reader, a clinical audiologist.
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Overall, 1257 audiometric panels were conducted in 510 subjects throughout the study; none
were found to demonstrate clinically significant progressive hearing loss or hearing loss
related to study medication, and no subjects had a self-report of hearing loss (discernible
hearing problem or hearing deficit) during their participation in the study or at the 2-week
post-study follow-up. Due to strict criteria established for the audiometry testing and the
requirement to report certain test results as AEs regardless of clinical findings, hypoacusis
was reported as a TEAE at low but similar rates in the HC-ER group (3.3%) and the Placebo
group (2.6%; Table 20).

5.2.5.8 Clinical Laboratory Test Results, Vital Signs, Physical Examinations — Study
801

No clinically important differences between the HC-ER and Placebo groups were noted for
clinical laboratory results, vital signs, or physical exams during the study.

5.2.5.9 Clinical Opioid Withdrawal Scale and Subjective Opioid Withdrawal Scale —
Study 801

The Clinical Opioid Withdrawal Scale (COWS) and Subjective Opioid Withdrawal Scale
(SOWS) were used in this study as tools to aid the clinicians in the assessment of opioid
withdrawal. Higher COWS and SOWS scores indicate more severe withdrawal symptoms.

No clinically important differences between the HC-ER and placebo groups with the SOWS
were observed during the study. Placebo subjects were slightly worse over the course of the
double-blind maintenance treatment phase compared to HC-ER treated subjects on the
COWS. All subjects in the HC-ER group were categorized in the ‘no withdrawal’ category
throughout the double-blind maintenance treatment phase for both COWS and SOWS.
Subjects in the placebo group also maintained a ‘no withdrawal’ category when evaluated
with the SOWS; however, when utilizing the COWS alone the majority of placebo subjects
(79%) remained in the ‘no withdrawal’ group, 19% of subjects were rated in the ‘mild
withdrawal’ category, and 2% of subjects were rated in the ‘moderate withdrawal’ category.
According to the study design, subjects were allowed rescue medication

(5 mg hydrocodone/500 mg APAP) during the course of the double-blind maintenance
treatment phase, which may have contributed to the low number of withdrawal instances.

5.2.5.10 Safety Conclusions — Study 801

HC-ER was generally safe and well-tolerated in Study 801. No subject died during the
course of the study. Serious medical adverse events associated with HC-ER were few in
number, and mainly represented concurrent medical events that were not plausibly related to
HC-ER use. Commonly reported AEs by preferred term included constipation, nausea and
somnolence.

The overall pattern and nature of AEs experienced by subjects taking HC-ER was consistent
with the expected AEs common with other opioid medications (see also Section 5.4.2). No
new or unexpected safety concerns were observed with the use of HC-ER in this study. The
twice daily regimen of HC-ER at doses of 40-200 mg per day appeared to be well-tolerated,
with no treatment-related AE leading to study discontinuation once a stabilized dose had
been attained.
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5.2.6 Compliance — Study 801

Zogenix employed a variety of techniques in the HC-ER clinical development program to
prospectively prevent abuse and diversion, including 1) patients were excluded with past or
present alcohol or drug abuse or serious psychiatric disorders; 2) all drug accountability
issues without plausible medical justification were considered possible diversions and
recorded as SAEs; and 3) events of significant loss or diversion were reported to the local
authorities and the DEA.

HC-ER and placebo were distributed in numbered blister packs and rescue medicine was
distributed as numbered bottles of HC/APAP. Subjects were required to record every dose of
study medication and rescue medication in an electronic diary which applied a date/time
stamp. At every visit, all medication packages (empty, full or part-full) and the diary were
reviewed. Returned study medication was counted and witnessed in front of the subject and
logged with all three signatures. The study staff compared the medication counts to the diary
entries and discussed them with the subject.

A compliance index was calculated by dividing the number of doses of study medication
taken by the number of doses that were predicted based on the assigned dosing regimen, and
expressed as a percentage. The proportion of subjects who had a compliance index above
90% in the maintenance treatment phase of Study 801 was 96% in the HC-ER group and
93% in the placebo group.

5.2.6.1 Drug Accountability — Study 801

Drug accountability data were analyzed to calculate the amount of missing drug, expressed as
the amount of missing drug (units that should have been returned but were not) divided by
the total number of units of drug that were dispensed during the study. Case report form data
suggested that < 2% of the total number of dispensed HC-ER capsules could be considered
missing and < 3% of the dispensed rescue HC/APAP tablets could be considered missing.
These outcomes appear to compare favorably to a 36% value for missing drug from a FDA
Controlled Substance Staff (CSS) analysis of pivotal study data at the September 23, 2009
joint meeting of the Anesthetic Life Support Drugs Advisory Committee with the Drug
Safety and Risk Management Advisory Committee to consider the Exalgo NDA.

5.2.6.2 Investigation of Suspected Diversion - Study 801

A total of 24 subjects had drug accountability issues identified during Study 801 that were
investigated as potential diversion. Seventeen were in the conversion/titration phase of the
study, and seven were in the maintenance treatment phase of the study (4 subjects

randomized to placebo and 3 subjects randomized to HC-ER). In 7 of the 24 instances, the
investigator and sponsor agreed that the accountability issue was plausibly an error or
accident, and the subject was allowed to continue on study; the remaining 17 subjects were
discontinued from the study for noncompliance. The amount of study medication involved in
the 24 drug accountability cases totaled 301 capsules of HC-ER and 534 tablets of HC/APAP.
This represented 0.19% of the HC-ER dispensed over the course of the study, and 0.53% of
the HC/APAP dispensed over the course of the study.
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In addition, verbatim adverse event terms were searched for any evidence of abuse, misuse or
overdose. One subject in Study 801 had a TEAE term of abuse, and four had a TEAE term
of misuse. One subject had a verbatim term of overdose that was consuming more than the
prescribed amount of study medication.

One study site was closed for cause during the course of Study 801. Early in the study,
multiple Good Clinical Practice violations were documented by the study monitor and
confirmed by an independent audit. Both the sponsor’s assessment and the independent audit
found repeated instances of noncompliance with regard to study conduct, subject selection
and subject safety, investigator oversight, custodial responsibility of study drug, and
appropriate and timely communication with the sponsor’s staff and medical monitor. Five
subjects had been enrolled in the study; four had already gone off study during the
conversion/titration phase, and one who was randomized to placebo was discontinued by the
sponsor. Appropriate federal, state, and local agencies, including the FDA Office of
Compliance (Division of Scientific Investigation), the DEA, the Institutional Review Board,
and the state medical board were informed of the ‘for cause’ site closure. All study
medication, including blinded study drug and rescue medication, was accounted for at the
time of closure.

5.2.6.3 Compliance Conclusion - Study 801

Zogenix recognizes that their new formulation of ER hydrocodone has the potential for
significant abuse, probably not less than other current approved opioids. The rigorous and
vigilant oversight and compliance program that was undertaken and executed during the
registration clinical program was representative of the company’s attitudes and planned
philosophy for marketing Zohydro ER. Zogenix believes that there is a strong medical need
for this product, but that it must be introduced into clinical usage with appropriate safeguards
and oversight. The company’s experiences and policies during the clinical trials represent an
excellent framework of responsible prescribing, vigorous training and education, and vigilant
oversight with immediate and aggressive corrective actions that foreshadows the Zogenix
approach to commercializing Zohydro ER in the most responsible manner possible.
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5.3 Safety Study 802

5.3.1 Study Design — Study 802

Study 802 was a multicenter, long-term, open-label, safety study that used an EERW.
Study 802 consisted of three distinct periods (Figure 19).

Figure 19:  Study Design — Study 802
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e Screening to determine eligibility to enter the study.

e Open-label conversion and titration phase (up to 6 weeks), where subjects were
converted from their previous opioid therapy to HC-ER, and then had their HC-ER dose
titrated based on pain relief and tolerance to obtain an individual stabilized dose.

e FEligibility determination for maintenance treatment (Baseline).

e Open-label maintenance treatment phase, 48 weeks in duration.

5.3.1.1 Screening, Inclusion/Exclusion

At Screening, subjects were eligible to enter the study if they were diagnosed with a chronic,
moderate-to-severe pain condition treated with, or eligible for treatment with,
around-the-clock opioid therapy for at least three months prior to study entry, and had been
taking opioids for at least 5 days/week for the past 4 weeks at the equivalent of at least an
average daily dose of 30 mg hydrocodone (i.e., 45 mg oral morphine equivalents per day).
Subjects at screening also were required to have stable adjunctive regimens (e.g., physical
therapy, biofeedback therapy); were in generally good health; were able to effectively
communicate with the study staff and able to complete study procedures; and voluntarily
provided written informed consent.

Subjects were excluded from entering the study if they: had any condition that would
increase the risk of opioid-related adverse events (e.g., chronic carbon dioxide retention,
respiratory depression, chronic constipation, gastroparesis, inflammatory bowel disease,
active seizure disorder); had a history of any illicit substance or alcohol abuse in the past

5 years or any history of opioid abuse; had a positive urine drug screen for illicit drugs, or
non-prescribed controlled substances; had a HADS index score of >12 in either depression or
anxiety subscales or an established history of major depressive disorder that was poorly
controlled with medication, had a surgical procedure for pain within 3 months; had
uncontrolled hypertension; had a BMI >45 kg/m?; had a clinically significant abnormality in
clinical chemistry, hematology or urinalysis; had active or pending workman's compensation
or litigation case related to their pain; had a known allergy or hypersensitivity to opioids; had
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a history of clinically significant intolerance to hydrocodone; had a history of intolerance to
acetaminophen; had taken any investigational drug within 30 days prior to the Screening visit
or was currently enrolled in another investigational drug study; or had used a monoamine
oxidase inhibitor within 14 days.

5.3.1.2 Open-Label Conversion/Titration Phase

During the open-label conversion/titration phase, subjects were initially converted to a
dosage of HC-ER that was approximately 20%-30% less than the equianalgesic dose of
HC-ER calculated based on their prior opioid treatment. After conversion, if the subject did
not achieve satisfactory analgesia with the initial dose, the subject was titrated, in an open-
label fashion to their individual optimum HC-ER dose. Rescue medication

(hydrocodone 5 mg/acetaminophen 500 mg) was supplied by Zogenix, and up to 4 tablets per
day were permitted as supplemental pain medication due to inadequate pain relief. A
stabilized dose was one that subjects tolerated well for at least 7 days with an average

24 hour daily average pain score of <4 on the NRS during the last 7 days prior to Baseline,
and subjects were taking no more than 2 tablets of rescue medication on any day. Subjects
who did not achieve a stabilized dose, who did not tolerate HC-ER treatment due to adverse
events, who were not compliant with dosing or drug accountability, or who could not
complete required study procedures (e.g. study visits, use of subject diary) were discontinued
from the study.

5.3.1.3 Maintenance Treatment Phase

Subjects were eligible for long-term maintenance treatment phase if they: had been stabilized
on at least 40 mg HC-ER per day; had reached a stabilized dose within 6 weeks of open-label
treatment; had tolerable side effects and were willing to stay on the medication for the
duration of the study; had been compliant with diary completion and drug accountability
procedures; and had an average 24-hour daily average pain score of <4 on the NRS during
the last 7 days prior entering the long-term maintenance treatment phase.

During the 48-week maintenance treatment phase of the study, subjects were continued on
their stabilized dose of at least 40 mg HC-ER per day, taken every 12 hours. The HC-ER
dose could be adjusted up or down in predetermined increments at the discretion of the
Investigator at any time for reasons of efficacy or tolerability. Up to 2 tablets of
sponsor-provided HC/APAP (5 mg/500 mg) were permitted each day as rescue medication.
Subjects who were not compliant with study medication administration or accountability, or
who could not complete required study procedures were discontinued from the study.

All other opioid medications, monoamine oxidase inhibitors, and any other investigational
drug were prohibited throughout the study. Non-opioid pain medication, aspirin, CNS
depressants, muscle relaxants, sedative, antidepressants, anticonvulsants, benzodiazepines,
inhaled steroids, physical therapy, biofeedback therapy, acupuncture therapy, and herbal
remedies could not be started during the conversion/titration phase, but a stable pre-study
regimen could be continued. Free use of non-exclusionary concomitant drug(s) and therapies
was permitted during the treatment phase. However, for worsening pain, the Investigator first
titrated study medication prior to initiating any other non-opioid analgesic therapy (i.e.,
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starting a new non-opioid analgesic or other new pain medication, or increasing the dose of a
current concomitant non-opioid analgesic or other pain medication or therapy).

5.3.1.4 Sample Size

It was estimated that 600 subjects needed to be enrolled to achieve a sufficient sample size to
evaluate at least 100 subjects exposed to HC-ER for 1 year and 300 subjects exposed for at
least 6 months.

5.3.2 Demographics — Study 802

The study was conducted at 56 sites across all regions of the continental US between June
2010 and December 2011. The demographic characteristics of the 638 subjects who were
enrolled in the study and were treated with HC-ER in the conversion/titration phase of the
study are shown in Table 21. The mean age of subjects was 51 years; the majority were
female (56%) and White (81%). The screening average pain score was 6.4. Subjects entered
the study with chronic pain conditions of various etiologies, and many subjects had multiple
pain types including arthritis (45%), low back pain (40%), and neuropathic pain (30%).

For the set of subjects entering the maintenance phase of the study, the disability score (ODI)

was 41.2 out of 100. The Baseline average pain score was 3.1, which decreased from 6.4 at
study entry after open-label treatment with HC-ER.
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Table 21: Demographic characteristics at Study Entry, Study 802
Conversion/ Maintenance
Titration Phase Treatment Phase
(N=638) (N=424)
Age (years)
Mean (SD) 50.9 (10.93) 50.7 (10.99)
Range 20-75 20-75
Sex
Male 278 (43.6%) 185 (43.6%)
Female 360 (56.4%) 239 (56.4%)
Race
White 518 (81.2%) 337 (79.5%)

Black or African American

Other 13 (2.0%)
BMI (kg/m2)
Mean (SD) 30.1 (6.35)
Range 17-49
Average Pain Score at Screening (Before Titration)
Mean (SD) 6.4 (1.72)
Median 6.0
Range 1-10
Prestudy Opioid Usage (mg/day MS equivalents)
Mean (SD) 103.3 (93.35)
Range 30-720

Oswestry Disability Index
Mean (SD)
Range

107 (16.8%)

Average Pain Score at Baseline (After Titration)

Mean (SD)
Range

77 (18.2%)
10 (2.4%)

30.1 (6.41)
17-49

6.4 (1.77)
6.0
1-10

94.7 (76.92)
30-645

41.2 (14.87)
30-78

3.1 (1.09)
0-7

5.3.3  Subject Disposition — Study 802

638 subjects with chronic pain were enrolled in Study 802. A total of 424 subjects (66%)
entered the maintenance treatment phase, and 214 (34%) discontinued during the
conversion/titration phase of the study. A total of 285 (67%) of the 424 subjects who entered
the maintenance phase completed the study (Table 22). The most common reason for
discontinuation from the conversion/titration phase (68 subjects, 10.7%) was ‘Protocol
specified criteria’, which included failure to reach a stabilized dose of HC-ER within 6 weeks
of open-label treatment, failure to reach an absolute score of <4 on the NRS pain scale,
positive drug screen, or use of prohibited concomitant medication (Table 22). The next most
common reason for discontinuation from the conversion/titration phase was noncompliance
(53 subjects, 8.3%), which included failure to report daily pain scores and study drug
accountability information, excessive use of rescue medication, and drug accountability
issues. AEs during the conversion/titration phase led to discontinuation for 56 subjects
(8.8%), and are discussed in Section 5.3.4.5. These discontinuation rates do not appear to be
different from those observed in enriched enrollment studies of other ER opioids

(Section 5.2.3.3).

Dec 2012

Page 72 of 125



Zogenix, Inc. Advisory Committee Briefing Document
Zohydro ER (hydrocodone bitartrate extended-release) NDA 20-2880

Of the 424 subjects who entered the maintenance treatment phase, a total of 285 subjects
(67%) completed the study. There were 139 subjects (33%) who discontinued before the end
of the 48-week maintenance treatment period. The most common reason for early
discontinuation was noncompliance (11%), followed by AE (9%), and withdrawal of consent
(6%). Given that the maintenance treatment phase lasted for close to one year, the incidence
of withdrawals (55.3% over a 1-year period) is within expectations. For example, 54%-65%
of subjects discontinued during a one year study of tapentadol vs. oxycodone (Wild 2010).

Table 22: Reasons for early discontinuation, Study 802

Conversion/Titration Maintenance
Phase Treatment Phase
Reasons for discontinuation (N=638) (N=424)
Number of Subjects 214 (33.5%) 139 (32.8%)
Protocol specified criteria 68 (10.7%) 9 (2.1%)
Noncompliance 53 (8.3%) 48 (11.3%)
Adverse event 56 (8.8%) 40 (9.4%)
Withdrew consent 26 (4.1%) 27 (6.4%)
Withdrawn by Investigator 5(0.8%) 3 (0.7%)
Opioid withdrawal 3 (0.5%) 2 (0.5%)
Lost to follow-up 3 (0.5%) 8 (1.9%)
Other 0 2 (0.5%)

5.3.4  Safety Results — Study 802

AE information was collected at every study visit. There was a follow-up call two weeks
after the last study visit (end of study or early termination) to collect information on AEs that
were ongoing at the end of the study and any new SAEs that occurred during this time period.
At the time of the follow-up call, subjects had generally transitioned to another chronic pain
regimen that may have included a different opioid. Multiple attempts were made to find
subjects lost to follow-up.

5.3.4.1 Exposure — Study 802

During the conversion and titration phase, the mean exposure to HC-ER was 30 days with a
mean TDD of 99 mg HC-ER (Table 23).The mean rescue medication dose in the conversion
and titration phase was 11.2 mg per day hydrocodone as HC/APAP.

During the 48-week maintenance treatment phase, mean exposure to HC-ER was 267 days
with a mean TDD of 149 mg HC-ER. A box and whisker plot of HC-ER TDD over time for
the maintenance treatment phase is shown in Figure 20. The dose of HC-ER used by study
subjects was relatively stable over the course of the 48-week study, with a mean and median
daily dose of HC-ER that were both approximately 150 mg HC-ER, and which rose only
modestly over time. Few subjects required more than 350 mg HC-ER per day. There were
109 patients (38%) who completed the study with no increase in dosage, and 29 subjects
(10%) who completed the study with greater than a 100% change (increase) in dose. The
mean rescue medication dose in the maintenance treatment phase was 6.7 mg per day
hydrocodone as HC/APAP.
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To place these values in context, maximum doses of other recently approved ER opioids that
were tested in similar studies ranged from 400 mg to over 2,500 mg of hydrocodone
equivalents per day, based on the peer-reviewed publications of their clinical trials (Katz
2010; Schwartz 2011; Portenoy 2007; Hale 2007).

Table 23: Exposure — Study 802

Conversion/Titration Maintenance Treatment
Exposure Phase Phase
(N=638) (N=424)

Total Daily Dose (mg)

Mean (SD) 98.9 (65.72) 149.3 (88.76)

Range 0-519 0-616
Duration of Exposure (days)

Mean (SD) 29.7 (12.76) 266.5 (112.98)

Range 1-57 1-359

Figure 20:  HC-ER Dose Over Time, Maintenance Treatment Period, Safety
Population, Study 802
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Median dose values are connected, the boxes show the 25th and 75th percentiles, and the error bars are 1.5
times the interquartile range. Crosses represent the mean. Small boxes represent the outliers (>1.5 times IQR).

5.3.4.2 Treatment Emergent Adverse Events — Study 802

TEAEs were experienced by 63.3% of the subjects in the conversion/titration phase of the
study, and by 83.5% of the subjects in the maintenance treatment phase of the study (Table
24). Some of the difference is due to the longer duration of the maintenance treatment phase
(48 weeks vs. up to 6 weeks of conversion/titration). The majority of TEAEs were mild or
moderate in severity.
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Zogenix adopted a strict policy of capturing any suspected episode of study drug diversion as
an administrative SAE; these administrative serious TEAEs are discussed in greater detail in
Section 5.3.6 of this briefing document.

Table 24: Summary of TEAES, Safety Population, Study 802

Conversion/Titration Maintenance
Phase Treatment Phase
(N=638) (N=424)

Subjects with at least one TEAE 404 (63.3%) 354 (83.5%)
Deaths 0 4 (0.9%)
Subjects with medical TEAE leading
to discontinuation 42 (6.6%) 34 (8.0%)
Subjects with at least one medical
SAE 16 (2.5%) 51 (12.0%)

5.3.4.3 Adverse Events Leading to Discontinuation — Study 802

In the open-label conversion/titration phase of the study, 42 subjects (7%) discontinued the
study due to a medical adverse event (Table 25). The most frequent TEAEs leading to study
discontinuation were nausea (1.6%), somnolence (1.4%), insomnia (1.1%), lethargy (1.1%)
and headache (1.1%).

In the maintenance treatment phase, a total of 34 subjects (8%) were discontinued due to a
medical adverse event (Table 25). No adverse event commonly led to discontinuation, but
upper abdominal pain, cognitive disorder, and constipation were each reported by 2 subjects
each.
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Table 25: Medical TEAEs That Led to Discontinuation of >2 Subjects In Either
Phase, Safety Population, Study 802

Conversion/Titration Maintenance
Phase Treatment Phase
N=638 N=424
Subjects with at least 1 event 42 (6.6%) 34 (8.0%)
Nausea 10 (1.6%) 1 (0.2%)
Somnolence 9 (1.4%) 1 (0.2%)
Insomnia 7 (1.1%) 1(0.2%)
Lethargy 7 (1.1%) 0
Headache 7 (1.1%) 0
Vomiting 4 (0.6%) 0
Constipation 3 (0.5%) 2 (0.5%)
Edema peripheral 3 (0.5%) 0
Dizziness 2 (0.3%) 1 (0.2%)
Irritability 2 (0.3%) 1 (0.2%)
Arthralgia 2 (0.3%) 1 (0.2%)
Pruritus allergic 2 (0.3%) 0
Drug withdrawal syndrome 2 (0.3%) 0
Feeling jittery 2 (0.3%) 0
Abdominal pain upper 0 2 (0.5%)
Cognitive disorder 0 2 (0.5%)

For those subjects who were able to achieve a stabilized dose of HC-ER and enter the
maintenance treatment phase, the incidence of TEAEs that led to discontinuation was
relatively low since subjects had appropriately acclimated to study drug during the
conversion/titration phase.

5.3.4.4 Serious Adverse Events — Study 802

5.3.4.4.1 Deaths

No subject died during the conversion/titration phase. There were 4 subjects (0.9%) who
died during the maintenance treatment phase:

e Subject 106-15, age 52 died due to suicide. The subject had a history of depression and
anxiety. She had experienced worsening of anxiety starting on Drug Day 50 (relative to
start of study drug), considered possibly related to treatment. The investigative site was
informed that the subject committed suicide by closing herself in a garage with a car
motor running. The death was considered unlikely to be related to the study drug.

e Subject 134-07, age 33 died due to mixed drug toxicity. On Drug Day 233, she
complained of a moderate influenza-like illness (unrelated to treatment). Two days later
she was found dead in her bed. Toxicological postmortem analyses revealed the presence
of caffeine, methadone, oxycodone, diazepam, nordiazepam, oxazepam, and temazepam
but only traces of hydrocodone. The cause of death was determined to be mixed drug
toxicity (methadone and oxycodone). The death was considered unlikely to be related to
the study drug.

e Subject 211-24, age 68 died due to lung cancer. Unresectable Stage IV non-small cell
lung cancer was diagnosed on Drug Day 110. She refused cancer treatment and remained
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on study and died of metastatic lung cancer on Day 262. The death was considered
unlikely to be related to the study drug.

e Subject 229-10, age 59 died from atherosclerotic coronary artery disease on Drug Day
214. The event was considered not related to study drug.

5.3.4.4.2 SAEs — Study 802

A total of 16 subjects (2.5%) experienced serious medical adverse events (SAEs) in the
conversion/titration phase of the study, and 51 subjects (12.0%) experienced medical SAEs in
the maintenance treatment phase of the study (Table 26). One possible reason for the larger
proportion of subjects reporting SAEs in the maintenance treatment phase is its longer
duration (48 weeks) and greater exposure to HC-ER (Table 23). The majority of SAEs were
deemed unrelated to study drug.

During the conversion/titration phase, the only medical SAE reported in more than 1 subject
was non-cardiac chest pain, which was reported in 2 subjects (Table 26). Other SAEs in one
subject each were: cystitis, enterococcal infection, gastroenteritis, pneumonia, sepsis, urinary
tract infection, viral infection, atrial fibrillation, cardiac failure congestive, coronary artery
disease, myocardial infarction, chest pain, gastric ulcer, retroperitoneal haemorrhage, OA,
pain in extremity, acute respiratory failure, chronic obstructive pulmonary disease,
pulmonary embolism, blood potassium decreased, lethargy, mental impairment,
hypertension, and venous insufficiency.

During the maintenance treatment phase, the most frequently-reported medical SAEs (Table
26) were chronic obstructive pulmonary disease (5 subjects or 1.2%), OA (4 subjects or
0.9%), pneumonia (3 subjects or 0.7%), and small intestinal obstruction, intentional
overdose, and dehydration (each reported by 2 subjects or 0.5%). Other SAEs in one subject
each were: abscess limb, cellulitis, diverticulitis, extradural abscess, gastroenteritis,
gastroenteritis viral, influenza, mastitis, esophageal candidiasis, pathogen resistance,
pneumonia staphylococcal, pyelonephritis, sepsis, staphylococcal bacteremia, staphylococcal
sepsis, urinary tract infection, viral infection, ankle fracture, drug toxicity, gunshot wound,
incisional hernia, procedural pain, skull fracture, dizziness, mental impairment, myasthenia
gravis, syncope, transient ischemic attack, tremor, constipation, erosive esophagitis, gastritis,
ileitis, pancreatitis, back pain, intervertebral disc degeneration, joint instability,
musculoskeletal chest pain, completed suicide, depression, suicidal ideation, suicide attempt,
arteriosclerosis coronary artery, atrial fibrillation, non-cardiac chest pain, chest pain, asthma,
pulmonary embolism, respiratory failure, hypokalemia, breast cancer, non-small cell lung
cancer stage [V, anemia, lipase increased, and deep vein thrombosis.
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Table 26: Serious Adverse Events in > 2 Subjects In Either Phase, Safety
Population, Study 802— Study 802

Conversion/Titration Maintenance
Phase Treatment Phase
N=638 N=424
Subject with at least 1 event 16 (2.5%) 51 (12.0%)
COPD 1 (0.2%) 5(1.2%)
Osteoarthritis 1 (0.2%) 4 (0.9%)
Pneumonia 1 (0.2%) 3 (0.7%)
Small intestinal obstruction 0 2 (0.5%)
Intentional overdose 0 2 (0.5%)
Dehydration 0 2 (0.5%)
Non-cardiac chest pain 2 (0.3%) 1(0.2%)

Of the 67 subjects who experienced SAEs during this study, only 2 events (mental
impairment and lethargy) in 1 subject in the conversion/titration phase and 2 events (mental
impairment and constipation) in 1 subject each in the maintenance treatment phase were
considered possibly related to study drug.

5.3.4.5 Common Adverse Events — Study 802

TEAE:s that occurred at incidence rates of > 2% in either treatment phase are provided in
Table 27. The most frequently-reported TEAE in the conversion/titration phase were
constipation (11.3%), nausea (10.7%), somnolence (7.7%), headache (7.5%), vomiting
(2.1%), insomnia (3.8%), fatigue (3.6%), and diarrhea (3.1%). The most frequently-reported
TEAE in the maintenance treatment phase were constipation (12.5%), back pain (11.1%),
nausea (9.9%), vomiting (9.7%), arthralgia (7.8%), headache (6.8%), and urinary tract
infection (6.6%).

This pattern of AEs was expected and represents the typical opioid-associated effects on the
GI and neurological systems. The occurrence of back pain and arthralgia is within clinical
expectations for this population, as large percentages of subjects had low back pain or
arthritis as an underlying pain condition. Opioid treatment has been associated with urinary
retention, a contributing factor for urinary tract infections. There were 28 falls reported in
Study 802. The study was conducted over the winter and included sites where snow and ice
are common. Two falls were considered probably related to study medication, and only one
resulted in a fracture (kneecap). There was no apparent relationship between the dose of
HC-ER and the prevalence of fall-related TEAEs.

Overall the most common side effects were similar for the two phases of the study. GI effects
were the primary adverse effects with constipation the leading adverse event reported overall.
No new or unexpected adverse events were discovered in this analysis, which shows that
HC-ER treatment is associated with the type and frequency of adverse events that are typical
of opioids and ER opioids in particular. For example, the package insert for Exalgo indicates
adverse rates of constipation (31%), nausea (28%), vomiting (14%), somnolence (15%) and
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headache (12%, Exalgo Prescribing Information). For OxyContin, the AE rates (vs. placebo)
are constipation (23% vs. 7%), nausea (23% vs. 11%), somnolence (23% vs. 4%), dizziness
(13% vs. 9%), pruritus (13% vs. 2%) and vomiting (12% vs. 7; Oxycontin Prescribing
Information).

Table 27: TEAESs Experienced By > 2% of Subjects by Preferred Term, Safety
Population, Study 802

Conversion/Titration Maintenance
Phase Treatment Phase
Preferred Term (N=638) (N=424)
Number of subjects with at least one event 404 (63.3%) 354 (83.5%)
Constipation 72 (11.3%) 53 (12.5%)
Back pain 9 (1.4%) 47 (11.1%)
Nausea 68 (10.7%) 42 (9.9%)
Vomiting 26 (4.1%) 41 (9.7%)
Arthralgia 9 (1.4%) 33 (7.8%)
Headache 48 (7.5%) 29 (6.8%)
Urinary tract infection 6 (0.9%) 28 (6.6%)
Fall 8 (1.3%) 25 (5.9%)
Upper respiratory tract infection 7 (1.1%) 25 (5.9%)
Nasopharyngitis 11 (1.7%) 24 (5.7%)
Anxiety 8 (1.3%) 23 (5.4%)
Sinusitis 9 (1.4%) 23 (5.4%)
Insomnia 24 (3.8%) 21 (5.0%)
Bronchitis 10 (1.6%) 20 (4.7%)
Influenza 4 (0.6%) 20 (4.7%)
Neck pain 3 (0.5%) 19 (4.5%)
Musculoskeletal pain 4 (0.6%) 18 (4.2%)
Somnolence 49 (7.7%) 18 (4.2%)
Diarrhea 20 (3.1%) 17 (4.0%)
Depression 6 (0.9%) 16 (3.8%)
Muscle spasms 11 (1.7%) 16 (3.8%)
Fatigue 23 (3.6%) 15 (3.5%)
Pyrexia 11 (1.7%) 15 (3.5%)
Contusion 4 (0.6%) 14 (3.3%)
Edema peripheral 14 (2.2%) 14 (3.3%)
Pain in extremity 7 (1.1%) 14 (3.3%)
Dizziness 18 (2.8%) 13 (3.1%)
Muscle strain 9 (1.4%) 13 (3.1%)
Migraine 5(0.8%) 11 (2.6%)
Osteoarthritis 2 (0.3%) 11 (2.6%)
Gastroenteritis viral 6 (0.9%) 10 (2.4%)
Cough 6 (0.9%) 9 (2.1%)
Paresthesia 1 (0.2%) 9 (2.1%)
Pneumonia 3 (0.5%) 9 (2.1%)
Toothache 2 (0.3%) 9 (2.1%)
Allergic pruritus 13 (2.0%) 0

5.3.5 Efficacy Results — Study 802

Study 802 was designed as a long-term, open-label safety study. There were no prespecified
primary or secondary efficacy endpoints. Efficacy data are presented qualitatively, with no
claims of significance or comparative efficacy, but rather as supportive information to the
efficacy results of Study 801.
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5.3.5.1 Average Daily Pain Scores — Study 802

Subjects recorded their average daily pain scores using the 11-point NRS in a diary during
the conversion/titration phase of the study, and their 24-hour NRS pain score was collected
and recorded in the electronic case report form at each study visit. The mean of in-clinic
NRS pain scores by study visit for subjects who entered the maintenance treatment phase of
the study are displayed graphically in Figure 21. The pain score was reduced from a mean
value of 6.4 at the time of study entry (Screening) to 3.1 after treatment with HC-ER in the
conversion/titration phase of the study, qualitatively similar to the reduction seen in

Study 801 (Table 13). Mean pain scores rose slightly by about 0.7 point during the early
portion the maintenance treatment phase of the study, but remained stable from about Day 60
to the end of study.

Figure 21:  Average Daily Pain Intensity Score (In-Clinic) by Visit,
Subjects in the Maintenance Treatment Phase, Study 802
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5.3.5.2 Responder Rate Analysis — Study 802

Response was defined as percent improvement in average pain intensity as measured in clinic
by the 0-10 NRS from the Screening pain intensity score to the study visit of interest.
Subjects who terminated early from the study were considered non-responders.

Figure 22 shows the proportion of subjects at either Day 85 or Day 337 (the last study visit).
Day 85 was selected because it was the time of the last study visit assessed in Study 801.

Considering a response of >30% from Screening, 53% of the subjects were scored as
responders at Day 85 and 55% were scored as responders at Day 337. Considering a
response of >50% from Screening, 38% of the subjects were scored as responders at Day 85
and 40% were scored as responders at Day 337. A response rate of 30% is considered
clinically meaningful (Dworkin 2009). These results appear qualitatively similar to the
results of Study 801.
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Figure 22:  Response Rate — Subjects in the Maintenance Treatment Phase, Study
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5.3.5.3 Oswestry Disability — Study 802

The ODI is based on answers to pain related questions (pain intensity, personal care, lifting,
walking, sitting, standing, sleeping, sex life, social life and traveling) which are tallied and a
score from 0-100 is calculated. Minimal disability is generally considered as an ODI score
less than 20. The ODI has been most extensively validated in patients with back pain, which
was reported as a source of chronic pain in 40% of the subjects in Study 802.

For the subjects who entered the maintenance treatment phase of Study 802, only 9% had a
Screening ODI score that indicated mild disability (Figure 23). After treatment with HC-ER
in the conversion/titration phase of the study, which averaged 30 days in duration, the
proportion of subjects with minimal disability on the ODI scale at Baseline increased to 27%.
The effect appeared durable, as 28% of subjects at Day 85 and 25% of subjects at Day 337
(end of study) still scored as minimal disability on the ODI scale. This suggests a durable
improvement in physical function for the subjects who completed the study.
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Figure 23:  Proportion of Subjects with Minimal Disability, Oswestry Scale— Subjects
in the Maintenance Treatment Phase, Study 802
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5.3.5.4 Subject Global Assessment of Medication

The SGAM addresses subject satisfaction with the current regimen of pain medication.
Higher levels of subject-reported satisfaction indicate better pain management. At Screening,
73% of subjects enrolled in the maintenance treatment phase were at least moderately
satisfied (at least at the midpoint of the satisfaction scale) with their current pain management
regimen. At Baseline, after reaching a stabilized dose of HC-ER during the
conversion/titration phase, the percentage of subjects who were at least moderately satisfied
had increased to 99%. At the end of the study, 92% of subjects (361 of 392) remained at
least moderately satisfied with treatment.

5.3.5.5 Hospital Anxiety and Depression Scale (HADS)

In a study such as 802, HADS testing is done primarily to exclude subjects with depression
from entering the study, and to detect any negative impact of chronic opioid treatment on
emotional functioning. Compared to the Screening values, there were small decreases in
both anxiety and depression HADS scores after open-label conversion and titration of HC-ER
(baseline) and after 48 weeks of maintenance treatment (end of study).

5.3.5.6 Brief Pain Inventory

The Brief Pain Intensity (BPI) questions used in this study were a combination of pain
intensity and quality-of-life measures. The BPI showed treatment with HC-ER decreased
pain intensity from Screening to Week 48 across the spectrum (least and worst in past 24
hours, average, and current) and increased mean percentage of pain relief from 55% to 69%.
Reduced interference of pain in normal functioning was observed for all quality of life
parameters.

5.3.5.7 Efficacy Conclusions — Study 802

Study 802 was designed as a long-term, open-label safety study. There were no prespecified
primary or secondary efficacy endpoints. Qualitative efficacy data presented confirm the
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efficacy data from pivotal study 801, and suggest that HC-ER exerted an effect of pain relief
that was sustained over a year of maintenance therapy. The reduction in pain relief was
accompanied by an increase in the proportion of subjects with disability in the minimal range
as measured by the ODI, with no worsening of emotional function, and some suggestion of
improved physical functioning.

5.3.6 Compliance — Study 802

HC-ER and rescue medicine (HC/APAP) were distributed in numbered bottles. Subjects
were required to record every dose of study medication and rescue medication in a diary. At
every visit, all medication bottles (empty, full or part-full) and the diary were reviewed.
Returned study medication was counted and witnessed in front of the subject and logged with
all three signatures. The study staff compared the medication counts to the diary entries and
discussed them with the subject.

A compliance index was calculated by dividing the number of doses of study medication
taken by the number of doses that were predicted based on the assigned dosing regimen, and
expressed as a percentage. The proportion of subjects who had a compliance index above
90% in the maintenance treatment phase of Study 802 was 98%.

5.3.6.1 Drug Accountability — Study 802

Drug accountability data were analyzed to calculate the amount of missing drug, expressed as
the amount of missing drug (units that should have been returned but were not) divided by
the total number of units of drug that were dispensed during the study. Case report form data
suggested that <4% of the total number of dispensed HC-ER capsules could be considered
missing and <5% of the dispensed rescue HC/APAP tablets could be considered missing.

5.3.6.2 Investigation of Suspected Diversion - Study 802

A total of 66 subjects had drug accountability issues identified during Study 802. Thirty-two
were in the conversion/titration phase of the study, and 33 were in the maintenance treatment
phase of the study. In 30 of the 66 instances, the investigator and sponsor agreed that the
accountability issue was plausibly an error or accident, and the subject was allowed to
continue on study; the remaining 36 subjects were discontinued from the study for
noncompliance.

The amount of study medication involved in the 66 drug accountability cases totaled 3,961
capsules of HC-ER and 1,486 tablets of HC/APAP. This represented 0.49% of the HC-ER
dispensed over the course of the study, and 0.47% of the HC/APAP dispensed over the
course of the study.

In addition, verbatim AE terms were searched for any evidence of abuse, misuse or overdose.
One subject in Study 802 had a verbatim TEAE term of abuse, and 8 had a TEAE term of
misuse. One subject had a verbatim term of overdose, a known case of attempted suicide
which the subject survived.

There was one site level diversion during the course of Study 802. Drug accountability
issues were identified during a routine monitoring visit and confirmed by an independent
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for-cause audit. Errors, incomplete entries, improper study document corrections, and
incidents of suspected falsification/reconstruction of study documents were discovered and
attributed to the site’s study coordinator. The site filed reports to the local authorities, the
DEA and the State Board of Nursing. The site initiated re-training, enhanced drug
accountabilities procedures, updated Standard Operating Procedure, and criminal background
checks for all employees. Zogenix re-trained and re-qualified the site; Zogenix also replaced
the clinical monitor and audited all other sites managed by the clinical monitor at the time of
the diversion. The amount of study medication involved in this site’s drug accountability
case totaled 121 capsules of HC-ER and 176 tablets of HC/APAP.

5.4 Integrated Safety Analyses

The overall safety profile of HC-ER has been evaluated in 10 studies involving 1568 subjects
representing a wide variety of populations, including healthy volunteers, subjects with renal
and hepatic impairment patients, subjects with acute pain, and subjects with chronic pain.
The six Phase 1 studies, the two Phase 2 studies and the two Phase 3 studies are described in
Table 12.

The safety population that is most relevant to the current NDA application for HC-ER is the
Chronic Pain population, which encompasses Study 801 and Study 802. The Chronic Pain
population represents the most relevant population to the intended use of HC-ER and also
provides the greatest exposure to HC-ER in terms of dose levels and duration. Therefore,
safety data in this section are summarized for the combined Chronic Pain population
comprised of integrated data from 801 and Study 802. Analyses of safety for an All Subjects
database did not differ materially from the Chronic Pain analyses. Zogenix is not seeking an
acute pain indication, but for completeness the safety results from the Phase 2 study in acute
postoperative bunionectomy pain are summarized in Section 5.4.5.

5.4.1 Study Drug Exposure — Chronic Pain Population

Overall 1148 subjects received one or more doses of HC-ER in the integrated Chronic Pain
population. Chronic pain patients were treated with individualized doses of HC-ER across a
broad range of doses (20 - 600 mg TDD). The duration of HC-ER exposure ranged from 1 day
to 12 months, with a total of 336 subjects treated for 6 months and 285 subjects treated for 1 year.
The mean duration of HC-ER exposure in the Chronic Pain population was 30 days in the
conversion/titration phase, and 77 days in Study 801 and 267 days in Study 802 in the
treatment phase.

5.4.2 Treatment-Emergent Adverse Events — Chronic Pain Population

A summary of TEAEs occurring in >2% of the integrated Chronic Pain population and
occurring in any phase of the studies (conversion/titration or maintenance treatment) is
presented in Table 28. The most common TEAESs, occurring in greater than 5% of the
integrated study subjects, were constipation (15.4%), nausea (13.4%), headache (8.3%),
somnolence (7.8%), vomiting (7.1%), back pain (5.7%), and fatigue (5.1%). The majority of
TEAEs in HC-ER-treated subjects were mild or moderate in intensity. The results are
consistent with the previous analyses of safety data from Study 801 and 802. No new or
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unexpected safety signals were detected from the analyses of the combined Chronic Pain

dataset.

SAESs and deaths are discussed separately for Study 801 in Section 5.2.5.4 and for Study 802

in Section 5.3.4.4.2.

Table 28: Summary of TEAEs Experienced by 22% by Preferred Term, Chronic

Pain Population

Total

(N=1148)
Number of Subjects with at least 1 event 859 (74.0%)
Constipation 177 (15.4%)
Nausea 154 (13.4%)
Headache 95 (8.3%)
Somnolence 89 (7.8%)
Vomiting 82 (7.1%)
Back pain 65 (5.7%)
Fatigue 58 (5.1%)
Insomnia 57 (5.0%)
Diarrhea 51 (4.4%)
Dizziness 49 (4.3%)
Arthralgia 47 (4.1%)
Upper respiratory tract infection 43 (3.7%)
Urinary tract infection 43 (3.7%)
Fall 42 (3.7%)
Nasopharyngitis 42 (3.7%)
Edema peripheral 39 (3.4%)
Muscle spasms 37 (3.2%)
Anxiety 36 (3.1%)
Sinusitis 36 (3.1%)
Bronchitis 34 (3.0%)
Dry mouth 32 (2.8%)
Depression 29 (2.5%)
Influenza 29 (2.5%)
Pruritus 29 (2.5%)
Pyrexia 29 (2.5%)
Pain in extremity 28 (2.4%)
Muscle strain 27 (2.4%)
Lethargy 25 (2.2%)
Abdominal pain 24 (2.1%)
Contusion 24 (2.1%)

5.4.3 TEAEs by Dose — Chronic Pain Population

The subjects in the Chronic Pain population were divided into two dosing groups, one whose
modal dose (the most frequently received dose across the study) of HC-ER was less than 100
mg per day, and the other whose modal dose of HC-ER was >100 mg per day. A summary

of TEAEs occurring in greater than 2% of the integrated Chronic Pain population and
occurring in any phase of the studies by modal HC-ER dosage group is presented in Table 29.
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Most TEAEs were similar in incidence in the low dose group (<100 mg HC-ER per day) and
in the high dose group (>100 mg HC-ER per day). There were no striking or unexpected
differences between the two groups. In general, the most common TEAEs were similar
across both dose groups. Some of the more common TEAEs were higher in the high dose
group while others were higher in the low dose group. Statistical testing was not applied to
this post-hoc analysis.
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Table 29: TEAESs Experienced by >2% of Subjects by Preferred Term, by Modal
Total Daily Dose - Chronic Pain Population

HC-ER <100 mg HC-ER 2100 mg
Modal TDD Modal TDD
(N=464) (N=684)

Number of Subjects with at least 1 event 316 (68.1%) 533 (77.9%)
Constipation 58 (12.5%) 119 (17.4%)
Nausea 65 (14.0%) 89 (13.0%)
Vomiting 26 (5.6%) 56 (8.2%)
Back pain 10 (2.2%) 55 (8.0%)
Headache 41 (8.8%) 54 (7.9%)
Somnolence 39 (8.4%) 50 (7.3%)
Fatigue 20 (4.3%) 38 (5.6%)
Urinary tract infection 7 (1.5%) 36 (5.3%)
Insomnia 23 (5.0%) 34 (5.0%)
Arthralgia 14 (3.0%) 33 (4.8%)
Diarrhea 19 (4.1%) 32 (4.7%)
Fall 11 (2.4%) 31 (4.5%)
Nasopharyngitis 11 (2.4%) 31 (4.5%)
Upper respiratory tract infection 12 (2.6%) 31 (4.5%)
Edema peripheral 9 (1.9%) 30 (4.4%)
Dizziness 21 (4.5%) 28 (4.1%)
Anxiety 9 (1.9%) 27 (3.9%)
Bronchitis 7 (1.5%) 27 (3.9%)
Muscle spasms 10 (2.2%) 27 (3.9%)
Sinusitis 9 (1.9%) 27 (3.9%)
Influenza 6 (1.3%) 23 (3.4%)
Pyrexia 8 (1.7%) 21 (3.1%)
Muscle strain 7 (1.5%) 20 (2.9%)
Depression 10 (2.2%) 19 (2.8%)
Pain in extremity 9 (1.9%) 19 (2.8%)
Contusion 6 (1.3%) 18 (2.6%)
Gastroenteritis viral 3 (0.6%) 18 (2.6%)
Neck pain 4 (0.9%) 17 (2.5%)
Pruritis 12 (2.6%) 17 (2.5%)
Hot flush 3 (0.6%) 15 (2.2%)
Abdominal pain 10 (2.2%) 14 (2.0%)
Dry mouth 18 (3.9%) 14 (2.0%)
Migraine 3 (0.6%) 14 (2.0%)
Musculoskeletal pain 8 (1.7%) 14 (2.0%)
Pain 3 (0.6%) 14 (2.0%)
Lethargy 12 (2.6%) 13 (1.9%)
Pruritus allergic 11 (2.4%) 7 (1.0%)

A list of adverse event preferred terms commonly associated with opioid use was generated
and included, e.g., nausea, constipation, vomiting, dry mouth, somnolence, headache,
dizziness, sedation, fatigue, and pruritus. The percentages of subjects in the Chronic Pain
population who experienced at least one of these adverse events during the maintenance
treatment phase were tabulated by modal dose of HC-ER. As shown in Figure 24, there was
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a slight increase in the proportion of subjects with these opioid adverse events up to a modal
dose of 80-120 mg HC-ER per day, but no substantial increase in these common opioid-
associated adverse events above 120 mg HC-ER per day, including doses above 200 mg HC-
ER per day, which ranged to a maximum of 600 mg HC-ER per day.

Figure 24:  Proportion of Subjects Experiencing Adverse Events Commonly
Associated with Opioid Use during Maintenance Treatment, Chronic
Pain Population
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5.4.4  Long-term Safety

A total of 336 subjects received HC-ER treatment for at least 6 months and 285 subjects were
treated for up to one year. The high completion rate (67%) for subjects in Study 802 suggests
that subjects were able to effectively manage adverse events, in some instances with dose
modification, in manner that provided good overall tolerability.

Subjects in the Chronic Pain population who received HC-ER in the maintenance treatment
phase for at least 45 days were analyzed to explore the safety profile of HC-ER during long-
term exposure. Late-onset TEAEs were defined as any AE that occurred for the first time
after a subject had been exposed to HC-ER for at least 45 days.

A total of 53.5% of HC-ER group subjects in the Chronic Pain population experienced at
least one late-onset TEAE. Frequent TEAEs were back pain (9.2%), constipation (7.6%),
vomiting (6.4%), arthralgia for (6.2%), and nausea (5.1%). No other late-onset TEAE was
reported for >5% of subjects. Late-onset TEAEs did not appear to increase in incidence
between 45 days and one year of HC-ER treatment.
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5.4.5 Acute Pain Study— Safety Summary

There was a single study of HC-ER in subjects with acute pain conducted by the previous
sponsor of the product. Study ELN-154088-201 was a randomized Phase 2 study of HC-ER
PK, safety and efficacy in subjects following bunionectomy surgery. A total of 241 subjects
received a single post-operative oral dose of HC-ER 10 mg (40 subjects), HC-ER 20 mg

(40 subjects), HC-ER 30 mg (39 subjects), HC-ER 40 mg (40 subjects), hydrocodone

10 mg/APAP 325 mg (41 subjects), or placebo (41 subjects). There were no deaths or SAEs.
One subject in the HC-ER 40 mg group discontinued because of an AE (abdominal pain,
nausea, and pruritus). The incidence of nausea was 22.5%, 37.5%, 46.2%, and 55.5% in the
HC-ER 10 mg, 20 mg, 30 mg, and 40 mg groups, respectively; 39.0% in the HC

10 mg/APAP 325 mg group, and 7.3% in the placebo group. The incidence of vomiting was
5.0%, 15.0%, 30.8%, and 30.0% in the HC-ER 10 mg, 20 mg, 30 mg, and 40 mg groups,
respectively; 12.2% in the HC 10 mg/APAP 325 mg group, and 0% in the placebo group.

5.4.6  Safety Conclusions — Integrated Safety Analyses

Analyses of safety data pooled for Phase 3 studies 801 and 801 confirmed the safety
conclusions of the two individual studies. HC-ER was generally safe and well tolerated, with
a safety profile qualitatively similar to that of either immediate-release hydrocodone and of
other ER opioid products. There were no new or unexpected safety issues revealed, and no
indication that HC-ER carries a substantially different risk of any particular AE. The AE
profile of HC-ER is similar at the highest doses studied to that with intermediate doses of
HC-ER. As expected, there is some evidence of a dose effect for AEs between low doses of
hydrocodone (20-40 mg per day) and intermediate doses (80-120 mg), but the latter overlaps
with hydrocodone doses that are likely to be taken when patients with chronic pain increase
their daily dose of HC/APAP because of developing tolerance. Overall, the frequency, type,
and intensity of the adverse events for HC-ER were consistent across dose level and dosing
duration ranges.

5.5 Clinical Conclusions

The efficacy of HC-ER compared to placebo was robust across a variety of standard methods
for examining pain intensity in clinical trials. HC-ER was superior to placebo in relieving
pain on group mean difference in pain intensity (average daily pain intensity scores—the
primary study endpoint, p=0.008), and on measures of clinically meaningful individual
improvement in pain intensity (30% response rate (p<0.001) and 50% response rate
(p<0.001), which are considered “clinically important” and “major” improvement,
respectively). In addition, subjects on HC-ER had a significantly longer time-to-exit due to
loss of efficacy compared to placebo (p<0.001), which is an important and statistically
powerful measure of analgesic efficacy. There was also evidence of efficacy in each of the
additional domains that can demonstrate chronic pain treatment efficacy and effectiveness,
when comparing HC-ER to placebo: physical functioning (lower disability scores, p=0.026),
emotional functioning (lower depression scores, p=0.006), and participant ratings of global
improvement (greater satisfaction with study medication, p<0.001).

HC-ER was generally safe and well tolerated, with a safety profile qualitatively similar to
that of either immediate-release hydrocodone and of other ER opioid products. There were
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no new or unexpected safety issues revealed, and no indication that HC-ER carries a
substantially different risk of any particular adverse event.

6 RISK EVALUATION AND MITIGATION AND THE
ZOHYDRO ER SAFE USE INITIATIVE

6.1 Introduction and Overview

In the last two years the federal government has developed broad initiatives to curb the
increase in opioid abuse. In 2011 the Office of National Drug Control Policy issued a plan to
curb opioid abuse that addresses initiatives for education, monitoring, proper medication
disposal and enforcement. Additionally, FDA has recently approved a class-wide REMS for
ER/LA opioid analgesics that is directed primarily towards providing training for prescribers.
However, the problem of opioid abuse, misuse, and diversion still persists, and will require
these new federal efforts and as well as additional risk mitigation efforts from industry and
the private sector to impact the abuse and diversion of opioids.

Recognizing that the introduction of the first single-entity hydrocodone at higher unit doses
than current hydrocodone combination products due to its 12-hour ER formulation could
raise new concerns, Zogenix is committed to implementing risk mitigation and
commercialization strategies in a responsible manner to address the specific risks posed by
Zohydro ER with the goals of achieving safe and appropriate use for people with moderate
to severe chronic pain.

Upon approval of the NDA, the commercialization of Zohydro ER and the implementation of
the risk mitigation program will be the responsibility of Zogenix. Zogenix will introduce
Zohydro ER into the market with a specific strategy intended to focus efforts only on
clinicians who are familiar with prescribing extended release opioids for the management of
chronic pain. However, anticipating that Zohydro ER may be prescribed outside of the
targeted prescriber audience, Zogenix will identify and contact any such prescribers via
Medical Affairs / Medical Information to ensure they have access to the necessary product
information, educational resources, and Zohydro ER safe use initiatives to appropriately
manage moderate to severe chronic pain with Zohydro ER. If it is determined that

Zohydro ER is being prescribed inappropriately, the prescriber will be contacted by Zogenix
to discourage further inappropriate use of Zohydro ER.

In addition to a responsible commercialization plan, Zogenix is committed to exceed the
basic requirements of the recently established, class-wide REMS for ER/LA opioids in two
important areas: 1) broad, yet focused educational initiatives on safe use and, 2) vigilant
oversight of use and abuse patterns. Acknowledging that FDA and DEA mandated elements
alone have not proven completely effective in preventing misuse, abuse and diversion of
opioid analgesics, Zogenix is committed to evaluating interventions where there is potential
for improved risk mitigation. The overall risk mitigation plan is designed to ensure that
prescribers, pharmacists and patients understand the benefit-risk profile and responsible use
and handling of Zohydro ER, and that Zogenix is closely monitoring the environment
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through a battery of surveillance tools to rapidly detect and respond to concerning signals of
abuse, misuse, or diversion.

6.2 Potential Risks Associated with Zohydro ER

There were 131 million prescriptions for hydrocodone combination products in 2011. The
broad pain indication in the prescribing information, the convenience of writing a Schedule
III prescription, coupled with the ability to request automatic refills have likely contributed to
the situation where hydrocodone combination product availability is wide spread. As the
most widely prescribed opioid, it is not surprising that hydrocodone consistently ranks
highest in absolute rates of non-medical use of pain drugs. However, hydrocodone (relative)
abuse ranks lowest among all prescription opioid drugs when adjusted for the number of
prescriptions (Butler 2010). The oral abuse likability of pure hydrocodone has been shown to
be less than hydromorphone and approximately the same as oxycodone (Walsh 2008). A
study of the abuse potential and relative potencies of intravenous oxycodone, hydrocodone
and morphine indicated significant abuse potential of all three compounds, and showed a
rank order of potency: oxycodone > morphine > hydrocodone (Stoops 2010). In a recent
systematic review of nine placebo-controlled likeability studies involving a comparison of
hydrocodone and oxycodone relative to each other and/or of either one to morphine, it was
concluded that oral hydrocodone has a reduced abuse liability compared to oral oxycodone
(Wightman 2012).

Hydrocodone is a full mu opioid agonist and therefore the primary risks of Zohydro ER are
the same as seen with other opioid drugs and the current hydrocodone combination products,
namely overdose, misuse, abuse, and diversion. The risk mitigation initiatives for

Zohydro ER will also take into consideration the current pattern of wide-spread, non-medical
use of hydrocodone (in combination tablets) and ensure that the availability of Zohydro ER
does not exacerbate the problem. In developing the safe use strategy for Zohydro ER,
Zogenix has considered the potential for specific risks that may be associated with the first
introduction of an ER single-entity hydrocodone product: in particular that Zohydro ER will
be introduced in higher hydrocodone unit doses than available previously with the
combination products. These higher unit doses reflect the needs of chronic pain patients as
demonstrated in our clinical trial data.

While there are potential new risks associated with the introduction of Zohydro ER, as
outlined above, the public health risk associated with this new formulation of hydrocodone
will likely be similar to other ER/LA opioid analgesics. Zogenix is committed to
commercializing the product in a manner that mitigates the risks of abuse, misuse and
diversion of Zohydro ER, and to be vigilant in addressing any signals that arise.

6.3 Commercialization Plan

Zogenix is committed to commercializing Zohydro ER in a responsible manner with the
goals of achieving safe and appropriate use for people with moderate to severe chronic pain.
Zogenix will introduce Zohydro ER into the market with a specific strategy intended to focus
efforts only on clinicians who are familiar with prescribing extended release opioids for the
management of chronic pain, as these prescribers are more likely to appreciate the risks of
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abuse and misuse, and more likely to seek and use education and pain management tools to
support their practice.

FDA estimates there are 1.4 million DEA Schedule II and Schedule III registered prescribers.
Of those, approximately 330,000 have written a prescription for a Schedule II ER opioid
within the last year (Source: Source Healthcare Analytics, Source ® PHAST Prescription
Monthly, September 2011 — August 2012). Zogenix is planning a sales effort which will
focus on a targeted group of physicians comprising less than 15% of the 330,000 Schedule II
ER opioid prescribers, therefore, minimizing risks associated with the inappropriate
prescribing and use of Zohydro ER. This target group will be formally reviewed and
approved by Company management at launch and on an ongoing basis — and clinicians
identified as inappropriately prescribing Zohydro ER will be removed from the targeted
group. Zogenix sales professionals will be compensated on specific goals related to their
support of Zogenix’ safe use initiatives including the educational elements in the REMS.
Additionally, the sales-related portion of their incentive compensation will be capped, and be
based only on prescriptions written by this approved group of prescribers. Specifically,
Zogenix sales representatives will not be compensated for Zohydro ER prescriptions written
by clinicians who have only written prescriptions for immediate release opioids. Other
product promotional efforts will focus exclusively on scientific meetings and media
dedicated to pain management. General primary care congresses and journals will not be part
of the promotional strategy.

If Zogenix identifies healthcare professionals who are prescribing Zohydro ER who are not
within the targeted promotional efforts, Zogenix will contact these prescribers via Medical
Affairs/ Medical Information to ensure they have access to the necessary product
information, educational resources, and Zohydro ER safe use initiatives to appropriately
manage moderate to severe chronic pain with Zohydro ER. If it is determined that Zohydro
ER is being prescribed inappropriately, the prescriber will be contacted by Zogenix to
discourage further inappropriate use of Zohydro ER.

All Zogenix sales professionals engaged in the promotion of Zohydro ER will receive
mandatory product and compliance training prior to launch and periodically thereafter as
required by Zogenix. It is the policy of Zogenix that all U.S. commercial operations,
promotion and medical education practices are executed in a consistent manner and in
compliance with all applicable laws and regulations, including but not limited to relevant
industry guidelines such as the American Medical Association Guidelines on Gifts to
Physicians from Industry and the Pharmaceuticals Research and manufacturers of America
(PhRMA) Code on Interactions with Healthcare Professionals. Any sales representative or
employee determined not to be in compliance with company policies would be subject to
disciplinary action up to and including termination. Ongoing compliance audits will be
conducted by company personnel outside of the commercial organization or an appropriate
third party.

6.3.1 Proposed Dosage Units of Zohydro ER

The clinical development program for Zohydro ER studied capsule strengths ranging from
10 mg to 50 mg hydrocodone. The pivotal efficacy study (Study 801) demonstrated that
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Zohydro ER was effective and well tolerated across a broad range of doses utilizing all
dosage strengths (10 — 50 mg) of Zohydro ER and provided a beneficial treatment for
patients with chronic pain.

As with the majority of approved ER opioid products, Zohydro ER does not have deliberate
abuse-deterrent properties incorporated into the formulation. Achieving an effective abuse
deterrent formulation is an ongoing objective for the industry and is a priority for Zogenix in
our development program. Zogenix strongly supports the efforts made by manufacturers to
develop and market new formulations of ER opioids, but also recognizes the challenges and
potential limitations of abuse deterrent formulations. Current evidence suggests that an abuse
deterrent formulation may change the route of product abuse and reduces, but does not
eliminate abuse and misuse (Butler, NAVIPPRO Conf, 2012). Additionally, some
suboptimal clinical experiences have arisen, such as, problems with swallowing (FDA Drug
Safety website) and lack of or reduced efficacy within the appropriate patient population.
Zogenix has an ongoing program to develop a meaningful abuse deterrent formulation of
Zohydro ER in line with our commitment to safe use and FDA’s desire to make this a priority
for ER opioids.

Recognizing that Zohydro ER could be the first single-entity formulation of hydrocodone
introduced into the market, consideration was given to limiting the dosage strengths at the
initial launch. For example, the introduction of Exalgo (hydromorphone ER) followed this
path. However, in considering the rationale for reducing the maximum strength (e.g.,
potentially reducing the risk of overdose) versus the clear benefit of higher strengths for
patients who need higher dosage strength to control pain, Zogenix concluded the benefit
outweighs the risk. Furthermore, the dose ranges of other ER opioids support the patient
need for higher dosage strengths and the proposed 10 — 50 mg dose range for Zohydro ER.
The highest proposed marketed dosage strength of Zohydro ER (on a morphine equivalent
basis) is less than the upper doses of marketed formulations of all other available ER opioids
(Figure 25) whether or not the products have abuse deterrent formulations.

Based upon the medical need in facilitating safe and effective dose escalation in patients with
chronic pain, and supported by available dosage strengths across the class, Zogenix believes
the net benefit is in favor of dosage strengths up to 50 mg. However, if the Advisory
Committee and FDA view the benefit-risk of the 50 mg dose differently, Zogenix would be
willing to voluntarily withhold this dose at launch, and reevaluate the introduction of the

50 mg dosage strength after the real-world benefit-risk profile is established.
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Figure 25: A comparison of 40 and 50 mg strengths of Zohydro ER with the Two
Highest Marketed Doses of Extended-Release formulations of Full mu
Opioid Agonists by Morphine Equivalents
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6.4 Risk Mitigation Program

Reducing serious negative outcomes, while maintaining patient access is a major legal,

regulatory, industry and societal issue. Regulatory measures that are expected to reduce risk

include DEA Schedule II prescribing status, and participation in the FDA’s ER/LA opioid
REMS education program.

In this context, Zogenix is committed to undertaking a comprehensive risk mitigation
program of mandated elements supplemented by both internal and external tools and
programs to:

e provide surveillance of aberrant drug-related behaviors involving Zohydro

e facilitate responsible prescribing of Zohydro by targeted, current ER/LA opioid
prescribers

e educate all stakeholders — prescribers, patients, and pharmacies

e pilot innovative programs linking patient assessments to prescriber tools for managing

patients on Zohydro
e assess the effectiveness of these programs under its Zohydro Safe Use Initiative
program, including review by an independent Safe Use Advisory Board.

These programs are listed in Table 30. The elements listed under the column “ER/LA Opioid

REMS” are those REMS elements mandated by FDA (described below), whereas those
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elements listed under “Zohydro ER Safe Use Initiatives” are additional intervention and
prevention tools, and surveillance systems that are efforts beyond the FDA mandated REMS
that Zogenix will use to monitor and evaluate the safe use of Zohydro ER. As described in
detail below, several of these novel programs will be piloted and evaluated regionally to
assess which initiatives are the most effective and should be expanded nationally. Results of
all research will be shared with both public agencies and industry with the goal of identifying
tools which can be expanded to improve risk mitigation efforts for other opioids.

Table 30: Risk Mitigation Elements of the ER/LA Opioid REMS and the Zohydro

ER Safe Use Initiative
ER/LA Opioid REMS Zohydro ER Safe Use Initiative
Patient Initiatives ® Medication Guide ® Patient Treatment Kit
® (Counseling ® Web-based and print education (painACTION)
® Opioid disposal program
® [ ocking bottle cap / lock box
Prescriber Initiatives ® REMS education ® Targeted prescriber marketing
® Safe use training ® Prescriber training and education, including
mentoring
® Risk training ® Prescriber tool kit
® Patient selection tools
® Urine drug screening
® Web-based and print education (PainEDU &
MAP-PC)
® (linical tools (painCAS, SOAPP and COMM)
Pharmacist Initiatives ® Pharmacist brochure
® Web-based and print education (PainEDU)
Distributor Initiatives ® Distributor Starter Kit
Assessments ® Prescriber training ® Surveillance for medical and non-medical use
® (Quality of materials ® Teenager surveillance
® HCP awareness ® Internet and media surveillance
® Patient risk understanding ® Safe Use Advisory Board
® Misuse, abuse, overdose, ® (ash claim data
addiction, death rates ® Pharmacovigilance review
® Utilization patterns
® Prescribing behaviors

® Prescribing patterns

6.5 Required Risk Mitigation Elements

This section describes those risk mitigation elements that are required by FDA or DEA.
These include product DEA scheduling, prescribing information (product labeling), and the
recent FDA-approved REMS for ER/LA opioid analgesics.

6.5.1 DEA Scheduling

Exemptions in DEA drug scheduling allow low dosage strengths (i.e., less than 15 mg) of
hydrocodone, when combined with a non-opioid analgesic such as acetaminophen or
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ibuprofen, to exist as DEA Schedule III drug products. As Zohydro ER is a single-entity
product, developed for dosage strengths greater than 15 mg and not combined with a
non-opioid analgesic, this will be the first hydrocodone product available as DEA
Schedule II.

There are significant differences between DEA Schedule II and III products, including how

the products can be prescribed, amount of product, refills, and whether covered by the FDA
mandated REMS. These differences are summarized in Table 31.

Table 31: Prescription Differences Between Schedule II and Schedule III Drugs

Schedule 11 Schedule I1I
Rx can be called into pharmacy No Yes
Automatic RX refills allowed No Yes
Tracked by Prescription Drug Monitoring Yes Some
Programs
Ordered, inventoried and dispensed differently by Yes No
pharmacies
FDA mandated REMS Yes No

6.5.2 Product Labeling

The Zohydro ER product labeling (package insert) contains opioid analgesic class labeling
and specifies information about mitigating the risks of overdose, abuse and diversion. These
are described below

6.5.2.1 Class Labeling

Recognizing the abuse and misuse potential of an ER hydrocodone product that will be
available in higher dosage strengths than current combination hydrocodone products, the
Zohydro ER package insert will contain class-labeling elements that are common to all
ER/LA opioid analgesics. This includes the indication statement (indicated for the
management of moderate-to-severe chronic pain when a continuous, around-the-clock opioid
analgesic is needed for an extended period of time), Boxed Warnings, Warnings and
Precaution statements, and alcohol interactions.

6.5.2.2 Accidental Overdose

Patients will be instructed to take Zohydro ER exactly as prescribed, including taking no
more than their prescribed dose of Zohydro ER. The labeling contains recommendations on
assessing patients before initiation of therapy, opioid conversion ratios, and other precautions
including avoiding the consumption of alcohol. Patients will be instructed to avoid drinking
alcohol while taking Zohydro ER, both because the CNS depressive effects of opioids and
alcohol are at least additive, and because consuming Zohydro ER with alcohol can potentially
circumvent the ER technology leading to an increase in blood levels of hydrocodone and
adverse effects.
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6.5.2.3 Abuse, Misuse and Diversion

Prescribers will be instructed to use caution in prescribing Zohydro ER to patients who may
be at risk for abuse, misuse and diversion. Patients should be assessed for their clinical risks
for opioid abuse, misuse, or addiction before being prescribed Zohydro ER. As required for
all patients who are prescribed Schedule II pain medications, patients receiving Zohydro ER
should be routinely monitored for signs of misuse, abuse, and addiction. In addition to
screening, prescribers will be instructed and encouraged to employ best practices in
management of pain in patients taking Zohydro ER. This will include triaging of patients
according to risk factors, stratifying patients according to risk category, initiating treatment
strategies that match the risk category, and monitoring patients and changing the treatment
strategy if they move from one risk category to another. Zogenix will provide prescribers
with a suite of tools (see Section 6.6.1) at no cost to assist in proper patient selection and on-
going patient management

6.5.3 ER/LA Opioid Analgesics REMS Program

On July 9, 2012, FDA approved a class-wide REMS for ER/LA opioid analgesic products.
The ER/LA opioid analgesic REMS applies to 15 NDA and ANDA manufacturers with ER
or LA opioid products, numbering approximately 30 distinct opioid analgesic products, and
includes a shared implementation program. However, each ER/LA opioid product
manufacturer must individually submit the (same) REMS for approval by FDA. It is within
this framework that Zogenix submitted a REMS for Zohydro ER in the submitted NDA. The
presentation of the ER/LA opioid REMS as submitted to the Zohydro ER NDA is appended
as Appendix 5.

The goal of the FDA-approved opioid REMS (as well as the Zohydro ER REMYS) is to reduce
serious adverse outcomes resulting from inappropriate prescribing, misuse and abuse of ER
and LA opioids (collectively referred to as ER/LA opioids) while maintaining patient access

to pain medications. Adverse outcomes of concern include addiction, unintentional overdose,
and death.

The FDA approved REMS consists of a Medication Guide, elements to assure safe use
(ETASU), and a timetable for submission of assessments. The ETASU include a CME-based
education program for prescribers, and patient education materials that include a Medication
Guide and information on how to properly take an opioid, report adverse effects, and store
opioids. The timetable for submission of REMS assessments is six months, 12 months, and
annually after the NDA is approved. Assessments include: the number of prescribers having
completed the education program; an independent audit of the quality of the education
materials used to train prescribers; an evaluation of patient and prescriber awareness of the
risks associated with ER opioids; a surveillance plan to monitor misuse and abuse of opioids,
including surveillance in various risk groups and settings; and evaluations of drug utilization
and prescribing behaviors. The FDA recommended that the sponsors of ER opioids
cooperate to establish a single system for monitoring these assessments across all ER opioid
products.
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6.5.4 Zohydro ER REMS

Zogenix is a member of the REMS Program Companies, or RPC, developing materials to
inform and educate healthcare professionals on safe prescribing practices, and includes
patient counseling about the risks of ER/LA opioids. The REMS submitted in the
Zohydro ER NDA is identical to the REMS for all the other class members.

The major components of the Zohydro ER REMS program include the following:

e A Medication Guide for Zohydro ER (Appendix 3).

e Training for prescribers of ER/LA opioid analgesics, including Zohydro ER.

e Information that prescribers can use to educate patients about the risks of ER/LA opioid
analgesics and their safe use, storage and disposal (Patient Counseling Document
[Appendix 4]).

e Information for prescribers about the existence of the Zohydro ER REMS (Appendix 5)
and the need to successfully complete the necessary training.

6.6 The Zohydro ER Safe Use Initiative

Zogenix acknowledges that additional efforts beyond the recent FDA mandated REMS and
prescribing information, and DEA scheduling will be required to ensure the safe use of
Zohydro ER. Despite large expenditures of time, effort and funds by both government and
private organizations, the public health consequences of overdose and death from opioids
remain high (15,000 opioid related deaths last year; CDC.gov). Clearly more has to be done
in this area in order to further diminish the risks of these products without compromising the
benefit for pain patients. Zogenix has taken the position that more can be done to ensure the
safe use of opioids, and therefore we are committed to developing and testing interventions
or prevention programs where there is potential evidence for usefulness. The safe-use
initiatives build upon the mandated elements of the REMS by addressing gaps in the standard
REMS. Zogenix, working with experts on opioid abuse and risk mitigation, will be the first
ER opioid manufacturer to introduce a comprehensive, forward looking program to
supplement the mandated REMS. The plan leverages both existing tools demonstrated to
reduce abuse risk, along with innovative new initiatives that will help advance risk
surveillance and mitigation knowledge and practice going forward.

Zogenix intends to initiate and test several innovative programs. These pilot initiatives
include painCAS and MAP-PC described below, as part of the NAVIPPRO intervention and
prevention programs. These will be launched in 2013, and assessed regionally on a pilot
basis to assess effectiveness. If they prove successful, they will be scaled up and offered to
all prescribers. Other programs exist today, and will be launched more broadly.

6.6.1 Leveraging Existing Tools to Augment Intervention and Education

Zogenix is proposing to partner with Inflexxion®, a research and contract research
organization with approximately 25 years of experience, to provide state of the art research
programs and technologies to help ensure appropriate and safe management of patients on
opioid analgesic therapy with Zohydro ER. Inflexxion is a separate corporate entity, and has
no financial interest in either Zogenix or Zohydro ER.
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Inflexxion began development of the National Addictions Vigilance Intervention and
Prevention Program (NAVIPPRO) in 2001 with a grant from National Institutes of Drug
Abuse (NIDA). This enabled the development of an integrated suite of tools, programs and
technologies that have become the foundation of the NAVIPPRO system. The system is
comprised of two main components:

1. aset of intervention and prevention tools and resources that support education through
mentoring, skill building, simulations, and provision of clinical relevant information for
healthcare providers and patients

2. a group of tools and assessments that provide surveillance of the landscape of aberrant
drug-related behaviors involving opioids (discussed in Section 6.6.4.1)

The NAVIPPRO tools include both intervention and prevention programs such as the Pain
Assessment Interview Network — Clinical Advisory System (painCAS®), PainEDU®,
painACTION®, and Managing Addiction and Pain in Primary Care (MAP-PC®), as well as
surveillance tools (discussed in Section 6.6.4.1). Moreover, these tools should be viewed as
an integrated suite instead of individual and isolated elements, as the tools allow, for
example, information to flow between prescribers and patients which encourages increased
communication and better management of patients taking ER/LA opioid products. It is
important to note that considerable NIH or NIDA funding supported the development and
testing of each of these programs. And there is extensive literature in referenced journals
supporting the scientific validity of these programs (e.g. Butler 2004; Butler 2008; Butler
2009; Butler 2010; Chiauzzi 2010; Bromberg 2012).

The NAVIPPRO tools will augment the standard class-wide ER/LA REMS for Zohydro ER
that focuses primarly on voluntary healthcare provider education, and secondarily on
education of the patient (e.g., Medication Guide and Patient Counseling Document) regarding
the risks and benefits of these opioids. The REMS Program Companies-sponsored
continuing education training for prescribers will be a one-time event of approximately

3 hours in duration. Completion of the CE and examination will only demonstrate
knowledge acquisition of the program content, and not whether it has impacted how
prescribers actually practice (e.g., select appropriate patients or how to manage them over
time). NAVIPPRO’s intervention and prevention program is a more comprehensive program
that facilitates, motivates, and encourages education and the longitudinal interaction
(behaviors) of prescribers and patients that would be more beneficial and successful in
addressing opioid misuse, abuse, and diversion.

Additionally, Zogenix will commission Inflexxion to use its expertise to initiate research with
the goal of identifying methodologies and strategies for increased program engagement with
respect to voluntary pain education among healthcare providers, and is committed to going to
whatever lengths necessary to this specific subject.

The specific NAVIPPRO educational and interventional tools, and the issues they address,
are shown in Table 32.
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Table 32:

Class-Wide ER/LA Opioid REMS

NAVIPPRO Educational and Interventional Tools Being Used to Address Practice Gaps not Covered by the

Practice Gap Tool Description What it will accomplish
Prescribers and Pharmacists: PainEDU Online and hard-copy non-promotional 1) Provides guidance and evidenced-based information on
e  Educational deficits comprehensive pain education resources. patient assessment, appropriate patient selection, use of
e  Where to access educational Over 50,000 registered users, and increasing opioid risk assessment tools in clinical practice, case
resources and information on by > 1,000/month studies, formulation of treatment plans and monitoring
pain management along the course of therapy.
e Lack of access to print or 2) A tool to reduce inappropriate prescribing.
online educational materials
Patients: painACTION NIH-funded efficacy-tested, web-based self | 1) Provides up-to-date resources and knowledge about
e  Lack of trusted non- management solution designed to educate important topics to chronic pain patients and caregivers.
promotional resources and and empower people with chronic pain. 2) Provides literacy-level appropriate information and
knowledge about chronic pain Provides interactive features, tools, and education on medication safety courses, including topics
management learning modules to help patients manage such as proper use, storage, and disposal of opioids.
specific types of pain.
Prescribers: painCAS NIH funded painCAS contains standardized | 1) Assessments are standardized to reduce clinician
e  Pain management assessments electronic format assessments that are variability; the tools help clinicians assess and stratify risk
not standardized completed the patient and include the “gold of aberrant drug-related behaviors, on an on-going basis.
e  Longitudinal assessments not standard opioid risk assessment tools 2) Provides information to prescriber for tracking quality
conducted nor available SOAPP and COMM. Provide an organized improvement and treatment outcomes.
e (Graphical) reports for and standardized clinical plan/report for 3) Allows patients to complete assessments remotely (more
prescriber & patient not prescribers & patients. efficient for prescribers & patients).
available 4) Directs patients to painACTION for relevant education
5) Directs HCPs to PainEDU for relevant education
6) Tool to reduce inappropriate prescribing, and detection of
patients at increased risk of abuse and misuse
Prescribers: MAP-PC NIH funded standardized-patient simulated 1) Assists prescribers to make informed decisions about
e  Resource for acquiring skill educational program to assist clinicians prescribing opioids in complex situations.
sets and knowledge to manage acquire the skill sets and knowledge on 2) Has measures that allow for assessments of behavioral

patients at increased risk of
opioid abuse and misuse

identification, management, treatment, and
pain patient referral, through an engaging
and virtual simulation and immersive
interactive platform.

change, motivation, and intention to incorporate learning
into clinical practice.

PainEDU and PainACTION are available for use now,

and will be made available to all Zohydro ER prescribers. MAP-PC and painCAS are undergoing testing,

will be available in 2013, and would be pilot tested regionally for evaluation prior to a nation-wide launch.
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6.6.1.1 PainCAS

PainCAS is the central hub of the NAVIPPRO programs (Figure 26) with the following
features. It is a program that aims to improve the quality of pain assessment and treatment
through the use of a standardized and comprehensive tool that can be used to positively
impact how pain assessment and management is conducted. Taking the standard pain
assessment from a paper and pencil to an electronic format, this program streamlines and
facilitates the clinical process by using initial and follow-up assessments that allow for
standardization of practice and outcomes assessment. These assessments include the
nationally recognized and validated opioid risk assessment tools, including the Screener and
Opioid Assessment for Patients with Pain (SOAPP) and the Current Opioid Misuse Measure
(COMM). Developed with support from the NIDA, SOAPP helps clinicians assess and
stratify risk of aberrant drug-related behaviors, as well as guiding the clinician with respect to
appropriate monitoring and management. The COMM was also developed with NIH
funding, and is a corresponding patient self-report measure of risk for aberrant drug-related
behavior among patients with chronic pain who are prescribed opioids for pain along the
continuum of therapy. It was developed to complement SOAPP’s predictive screening of
opioid misuse potential and improve a clinician's ability to periodically assess a patient's risk
for opioid misuse on an ongoing basis.

Figure 26:  Synergistic Relationship of NAVIPPRO Tools

PainCAS includes a set of standard assessment questions for the pain patient. The questions
and answers are collected as individual data elements, and provided to the prescriber as an (at
a glance) report, also containing pertinent positive information, and also containing the
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answers to all of the individual assessment questions. The additional the value of PainCAS
is that it standardizes these assessments reduces clinician variability, and has the ability to
measure an improved quality of care, while providing clinical guidance to clinicians based on
evidence-based guidelines and practice recommendations.

As the interaction is via electronic media, the information can be captured longitudinally and
included in on-going reports to be used by both the prescriber and patient. For example, the
patient completes an initial assessment, which is provided to the prescriber as an initial
assessment report. Follow-up reports can be integrated with the initial report, and the
prescriber can view graphical output of pain ratings and COMM scores. This information
can be useful to the prescriber for tracking quality improvement and treatment outcomes.
The patient report, similar in format to the provider follow-up report, can also depict
graphical pain and functional assessments, keeps a patient informed and involved in
treatment, and furthermore directs them to the painACTION.com website for educational
pain self-management (see below). Therefore, another value proposition of PainCAS is that
there is continued monitoring of the patient by the prescriber, and this continued patient
management is important to ensure that patients continue to need the product, are using the
product correctly, and they are not seeking the product for diversion purposes.

In summary, painCAS provides window into clinical practice, along with an organized and
standardized clinical roadmap for both prescribers and patients, minimizing the likelihood of
miscommunication or deficits in care. For prescribers, it captures pain and risk assessments,
provides decision support and data analysis, summarizes diagnosis and treatment plans, and
monitors progress along the continuum of care. The program encourages dialogue and
transparency through tailored reports for both patient and the healthcare provider. The online
structure also allows patients and prescribers to effectively interact remotely. Most
importantly, PainCAS will be linked with provider and patient educational resources,
PainEDU and PainACTION, respectively. Where there is significant concern about utility of
voluntary educational resources, given time constraints of clinicians and other factors,
PainCAS has the ability to provide education that complements the clinical process, instead
of competing with it.

6.6.1.2 PainEDU

With over 50,000 registered users, and 120 ACCME-accredited case-based CE courses for
healthcare providers, PainEDU.org is an online, non-promotional, comprehensive pain
education resource that offers a variety of educational resources including current relevant
pain management information, case studies, opioid risk assessment tools, a library of fully
accredited case-based CE courses, and hard-copy materials for reference focused on pain
assessment and opioid therapy management. PainEDU provides healthcare provider
education for all facets of pain assessment, including use of tools, patient selection,
considerations in clinical practice, formulation of treatment plans, and monitoring. It is
important to note that participation in PainEDU has been completely voluntary to date. The
large participant list, relative to the number of ER/LA opioid prescribers, indicates that
meaningful, purposed, and targeted education programs may achieve success in reaching a
broad audience.
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More importantly, PainEDU also has a variety of print education materials that complements
its online components. Many of these materials are utilized through large healthcare systems
and medical training programs throughout the country. Finally, PainEDU will provide for
virtual patient/mentoring skill-building simulations dealing with difficult pain management
cases involving chronic opioid therapy through the NIH-sponsored program Managing
Addiction and Pain in Primary Care (MAP-PC) described below.

6.6.1.3 MAP-PC

MAP-PC is an educational program that is being developed with the NIH to assist primary
care physicians in acquiring skill sets and knowledge that will help them manage pain
patients who may be at increased risk of opioid misuse or abuse. Specifically, the program is
designed to support primary care physicians with identification, management, treatment, and
pain patient referral, through an engaging virtual standardized patient simulation, and
immersive interactive platform. MAP-PC helps physicians make informed decisions about
the prescribing opioids while managing the clinical challenges that arise during the course of
pain treatment with opioids. While the original development of MAP-PC was limited to
primary care physicians in order to pilot the program, MAP-PC is scalable and can be
expanded to include other physician sub-group specialties, such as pain specialists across a
range of prescriber disciplines. It will include measures that allow for assessments of
behavioral change, motivation, and intention to incorporate learnings into clinical practice.

6.6.1.4 PainACTION.com

PainACTION.com is an efficacy-tested, web-based self-management solution designed to
educate and empower people with chronic pain. For patients and their caregivers,
painACTION provides the resources and knowledge about important topics (e.g., medication
safety) through improved communication and education. Registered patients have access to
the most up-to-date, tailored information on pain management. PainACTION provides
interactive features, tools, and learning modules to help users manage specific types of pain.
Published results show that compared to controls, PainACTION pain participants reported
significantly lower stress, increased coping skills and greater use of social support.
Comparisons between the two groups further showed clinically significant differences in
current pain intensity, depression, anxiety, stress and global ratings of improvement
(Chiauzzi et al., 2010). This program has a variety of unique, scientifically tested features,
and includes an entire curriculum of medication safety courses that are focused on such
topics as proper use, storage, and disposal of prescription opioids.

6.6.2 Zogenix Internal Programs

A number of additional safe-use measures will be introduced by Zogenix in addition to the

NAVIPPRO intervention and prevention tools described above. These additional programs
were selected to compliment both the NAVIPPRO tools and the mandatory safe-use efforts
that include DEA scheduling, class-wide labeling and REMS.

Dec 2012 Page 103 of 125



Zogenix, Inc. Advisory Committee Briefing Document
Zohydro ER (hydrocodone bitartrate extended-release) NDA 20-2880

6.6.2.1 Prescriber Tool Kit

The Zohydro ER safe use initiative will provide prescribers with a prescriber tool kit. The
prescriber kit will provide important components critical to the safe and effective initiation of
patients on Zohydro ER, including but not limited to the availability of a new single-entity
hydrocodone formulation at different dosage strengths and dosing regimen than current
combination hydrocodone products, copies of the medication guide, patient counseling
document, information on patient assessment resources, such as eSOAPP and eCOMM, and
other information on the keys to effective patient management.

The prescriber kit will be provided to experienced ER/LA opioid prescribers who are targeted
by our commercial sales force. The prescriber kit, as well as all of our other safe-use tools,
will be available to non-targeted prescribers of Zohydro ER through the Zohydro ER REMS
website or the product contact center.

6.6.2.2 Pharmacist Education and Initiatives

Currently, pharmacists are not part of the target group for the recently approved REMS for
ER/LA opioid analgesics. In consideration that pharmacists represent the last step in the
prescribing and distribution chain before a patient receives a prescription, Zogenix believes it
is critical to include this group as yet another resource in the effort to recognize diversion and
abuse behaviors in patients. Inflexxion's PainEDU (described in Section 6.6.1.2) will be
offered to pharmacists at no cost in order for them to learn more about diversion activities of
opioids. Zogenix will also utilize a pharmacy brochure and other communications that will
contain information as to how to access this information

6.6.2.3 Patient Treatment Kit

Zogenix will make available to patients a Patient Treatment Kit for patients being newly put
on and continuing therapy with Zohydro ER. The kit will contain a copy of the Medication
Guide, a reminder of the key points from the Medication Guide, Do’s & Don’ts while taking
Zohydro ER (excerpted from the patient counseling document), proper disposal tips, and
information on how to access pain management resources such as pain advocacy groups and
pain education (PainAction, opioids911.org, yourlifesource.org, etc). The Patient Treatment
Kit will also contain a voucher enabling the patient to receive, at no cost to them, a
safe-keeping product such as a locking cap for the medication bottle or a stand-alone
lockbox. This last measure is of key importance, as studies have shown that the vast majority
of recreational abusers of prescription opioids obtain their product from family members
without their knowledge (Becker 2011). Zogenix believes that emphasizing the safe storage
of Zohydro ER, as well as all prescription medications, will mitigate this problem.

6.6.2.4 Opioid Disposal Program

Another mechanism aimed at preventing diversion is to encourage timely disposal of
unwanted or unneeded product. Prescription drug abuse is a significant public health and
public safety issue, and a large source of the problem is a direct result of what is in
Americans’ medicine cabinets. SAMHSA’s 2010 National Survey on Drug Use and Health
found that over 70% of people who used prescription pain relievers non-medically got them
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from friends or relatives, while approximately 5% got them from a drug dealer or from the
internet. The same survey showed the scale of the problem is vast with more than 7 million
Americans reporting use of a prescription medication for non-medical purposes in the past

30 days. Therefore, a plan to address prescription drug abuse must include proper disposal of
unused, unneeded, or expired medications. Providing individuals with a secure and
convenient way to dispose of medications will help prevent diversion and abuse, and help to
reduce the introduction of drugs into the environment.

Zogenix will include information in the Patient Treatment Kits on how to dispose of the
product properly, and include both regional and local resources (i.e., telephone numbers or
website addresses) for prescription drug take-back programs. Additionally, Zogenix has
committed to supporting and sponsoring community-based prescription drug take-back
programs to rid patients of unwanted/unneeded prescription drugs that can only be a source
of diversion by non-patients.

6.6.3 Pilot Innovative Programs

Beyond the NAVIPPRO programs already described, some of which will be implemented in
a pilot effort, Zogenix intends to initiate and test other pilot programs.

In addition to the NAVIPPRO programs, Zogenix will support a urine drug screening
program, which is described below.

6.6.3.1 Urine Drug Screening

Much has been written about the utility of urine drug testing in improving care in pain
management, but its use remains surprisingly low. In an audit of medical records of

209 adults with chronic pain who had been prescribed opioid analgesics from 74 practitioners
in Wisconsin, written treatment agreements were used by 42% of the practitioners, but
urinary drug screening was ordered by only 8% (Adams 2001). In a survey of 248 primary
care physicians, most expressed concerns about prescription drug abuse (84%) and addiction
(75%), but only 7% reported ordering urinary drug screens before prescribing opioids and
only 15% reported ordering urinary drug screening as part of ongoing opioid management
(Bhamb 2006).

Why is urinary drug screening underutilized in managing patients treated with opioids? One
reason may be prescribers treating patients with pain commonly rely on their clinical
judgment and intuition when making prescribing decisions, yet these often are inadequate
when it comes to identifying patients who might abuse or otherwise misuse their medications
(McCarberg 2011). Another reason is that most healthcare providers have little or no training
in how best to use urine drug testing or how to interpret results (Pergolizzi 2010).

Urinary drug screening results comprise objective data that support clinical impressions of
medication adherence and/or abstinence from substances of abuse. Urinary drug screening
serves as an adjunct to a patient’s self-report of recent prescription and illicit drug use, since
research has established that, for a variety of reasons, patients may not be forthcoming about
all medications/drugs they are taking. Additionally, periodic, and preferably random, urinary
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drug screening may change behaviors, encouraging patient adherence to prescribed
medication regimens and thereby increasing the chances that the therapy will improve pain,
function, and quality of life. Finally, in patients who are not experiencing expected pain
relief from particular medications, urinary drug screening can suggest pharmacokinetic
factors — such as rapid metabolizer phenotypes or CYP450 inducers — that may be
responsible for suboptimal analgesia.

As Zohydro ER will be the first single entity hydrocodone marketed, it will be useful and
important for prescribers to have information on expected values for urinary levels of
hydrocodone and its metabolites in order to provide proper patient management. The
company intends to work with a national testing laboratory to develop expected hydrocodone
values and metabolite levels.

Additionally, Zogenix believes it can facilitate better patient management if prescribers and
patients understand that urinary drug screening will be a routine part of pain management.
Routine laboratory testing is usual for a wide range of drug products, and Zogenix is
committed to supporting the expectation that routine urine drug screening will be conducted
in order to improve patient management by including information in the patient treatment kit.

6.6.4 Surveillance

Zogenix is committed to monitoring the available datasets for evidence of misuse, abuse or
accidental overdose. Zogenix supports the use of a number of surveillance systems to
monitor the occurrences of intentional and unintentional overdose and abuse of Zohydro ER,
as well as diversion activities. As a component of Zogenix” REMS program, NAVIPPRO
surveillance will be used to provide an ongoing assessment of Zohydro ER’s abuse across
various populations in real time. In addition to the NAVIPPRO surveillance tools that
Zogenix will use, other surveillance tools include prescription monitoring patterns, cash
claims and audit of the supply chain for diversion activities. These are described in detail
below.

6.6.4.1 NAVIPPRO Surveillance Programs

As a component of Zogenix’ safe-use program, NAVIPPRO surveillance will be used to
provide an ongoing assessment of Zohydro ER’s abuse across various populations in real
time. (
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Table 33).

An important question arises for the post-marketing surveillance of any prescription opioid,
namely the strategy can be put into place to define and detect an emerging public health
problem with respect to abuse and diversion of a new product once it reaches the market.
While it is important to monitor population morbidity and mortality associated with any
prescription product, including opioids, when a product is first introduced to the market, it is
especially important to monitor the proximal indicators of abuse and diversion, indicators
that can be measured rapidly and are likely to reflect early warning signs of a particular
problem associated with a product. One important reason for selecting NAVIPPRO
surveillance tools is that in comparison to the Treatment Episode Data Set (TEDS), which is
another commonly used surveillance tool with similar demographic profile, is that the TEDS
may have up to a 2 year lag in data timeliness, does not include product specificity, and may
not include source of drug. In comparison, the NAVIPPRO surveillance tools provide near
real time data, includes product specificity, as well as the source of drug. This makes the
NAVIPPRO surveillance tools much more useful in detecting early signs of misuse, abuse
and diversion.

Use of NAVIPPRO data to detect an emerging problem with a newly marketed prescription
opioid product like Zohydro ER, must take into account the fact that the overall level of
abuse is correlated with the prescribed availability of the product (e.g., Butler 2011;
Dasgupta 2006). In the early post-marketing phase of Zohydro ER, it would be expected that
the prescribed availability of the product is likely to be low, at least initially. During this
early stage, monitoring for signals of abuse will focus on:

e All cases of abuse detected in the Addiction Severity Index — Multimedia Version
(ASI-MV) and Comprehensive Health Assessment for Teens (CHAT) datasets and to
interpret the levels of observed abuse in terms of the product’s prescribed availability at
the time of observation.

e Route of administration data to monitor the extent to which abusers are employing non-
oral routes (e.g., snorting, injection).

e Source data to establish the extent to which the monitored populations of abusers (adults
and adolescents) are obtaining the drug through their own prescription from their own
doctor, multiple doctors or other sources outside of the normal distribution channels
(e.g., friends, family or dealer).

These data would be supported by internet monitoring data that will evaluate the extent to
which the recreational abuser population discusses Zohydro ER in terms that suggest high
interest and high desirability for the product. Early monitoring available through the Media
GRIID data stream provides a metric of diversion through police and media reports of arrests
involving Zohydro ER. In combination, the use of the ASI-MV, CHAT and Web Informed
Services (WIS) will allow the detection of signals across three very diverse groups, namely,
adults, teens, and media sources of information.
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Table 33:

Description of NAVIPPRO Data Sources to be Included in Surveillance

Addiction Severity Index — Multimedia Version (ASI-MV)

A self-administered computer-based
assessment taken by adults evaluated for
substance abuse problems during treatment
planning and triage in a network of facilities
across the United States.

Measures:
e Past 30-day abuse of Zohydro ER
e Route of administration

e Source of drug

Comprehensive Health Assessment for Teens (CHAT)

A self-administered computer-based
assessment taken by adolescents evaluated
for substance abuse problems during
treatment planning and triage in a network of
facilities across the United States.

Measures:
e Past 30-day abuse of Zohydro ER
e Route of administration

e Source of drug

Web Informed Services (WIS): Internet Monitoring, Internet Surveys & Media-GRIID

Internet Monitoring: A proprietary database
of online discussion that is systematically
collected from selected Internet-based
recreational drug use-related website
communities.

Internet Survey: Targeted online surveys of
individuals who visit selected Internet-based
recreational drug use-related website
communities.

Media GRIID: A proprietary database of
systematically collected online news reports
that mention prescription-medication-related
events.

Internet Monitoring Measures:

e Volume of Zohydro ER-related
discussion

e Opinions, knowledge, experiences, and
preferences in relation to prescription
opioids as well as Zohydro ER. This
includes conversation related to routes of
administration, source of drug, and
tampering.

Internet Survey Targeted Measures, such
as:

e Interest in abuse of Zohydro ER
e Route of administration

e Source of drug

e Perceptions

Media GRIID Measures:

e Volume of Zohydro ER-related news
media references

e News articles related to arrests/abuse,
overdose, and pharmacy robbery, among
others
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6.6.4.2 Zogenix Supply Chain Surveillance

Zogenix will also employ several surveillance tools that monitor the movement of product
through the entire supply chain. Zogenix will employ prescription monitoring tools to
monitor prescriber volume as well as detect aberrant prescribing patterns. For example, by
using IMS data if Zogenix detects prescribers in rural areas writing large numbers of
prescriptions that are out of proportion to the population base, Zogenix will investigate and
attempt to determine the cause(s) of the prescribing imbalance. Working with the

Zohydro ER Safe Use Advisory Board (see below), Zogenix will take the most appropriate
response, such as targeted educational offerings. However, if circumstances suggest the
potential for illicit behaviors, Zogenix will submit the matter to the proper law enforcement
authorities. Similarly, Zogenix will work with supply chain partners and conduct routine
audits that include supply chain suspicious ordering groups to detect potential diversion.
Pharmacies that exhibit erratic or suspicious ordering patterns will be investigated to
determine if shipments of Zohydro ER should be reduced or withheld. For example, erratic
or suspicious ordering could manifest itself either by a deviation in baseline ordering (i.e., an
increase in the month-to-month ordering) or differences from other opioids ordered by the
same pharmacy (eg, comparative analysis). Both of these events represent a signal that
would be evaluated by the Safe Use Advisory Board (see below). Finally, Zogenix will
monitor prescriptions for the relative proportion of cash to insurance claims as payments for
Zohydro ER. Disproportionately high cash payments relative to the other ER/LA opioids are
potentially an early indicator of potential diversion. Such disproportionality will be
considered a potential signal and evaluated through the Zohydro ER Safe Use Advisory
Board.

In cases where Zogenix determines that product may not be properly dispensed and lead to
diversion and misuse of the product, Zogenix will always inform law enforcement authorities
as well as employ all means possible to terminate supply of the product. Zogenix is
committed to stopping completely the supply of product where it is determined that product
is not being dispensed properly and is a source of product diversion.

6.6.4.3 Response to Safety Signals

Zogenix recognizes that detection of potential signals of misuse, abuse or unintentional
overdose (i.e., safety signals) are only helpful if they result in positive action to mitigate the
recognized risk.

Zogenix is committed to using a variety of surveillance tools to monitor the safe use of
Zohydro ER. The NAVIPPRO tools were selected as they allow Zogenix to monitor patients,
teens and media sources for evidence of abuse, misuse and diversion, thereby enabling a
broad cross-section of monitoring. Supplementing those tools are Zogenix supply chain
surveillance tools (eg, prescriber prescribing patterns, pharmacy ordering, and cash claims)
that enable Zogenix to monitor prescribers, pharmacies and patients for further signs of
diversion, and abuse and misuse activities. Through the recommendations of the safe use
Advisory Board (see below), Zogenix would use additional surveillance tools if it would
provide further meaningful and timely data on abuse, misuse and diversion activities.
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Usually, surveillance involves determining if a target condition (in this instance, abuse cases)
is increasing over a baseline rate or what would ordinarily be expected. For instance, if
influenza is being tracked, the public health question is whether the number of cases this year
is greater than would be expected in a normal year. In this way, the outbreak is defined in
relation to some baseline occurrence of the disease. When the number of cases is
significantly greater than the baseline, a "signal" is detected and reported to public health
authorities. Likewise, opioid abuse surveillance assumes that each community has a
"baseline" level of abuse (since abuse of abusable substances does occur) and that a signal
will entail a significant increase over this level of abuse. A signal could then lead to
intervention. Obviously, even the baseline abuse rates of some communities are extremely
high. A surveillance system should be able to identify such high risk areas and track ups and
downs in this baseline rate as well.

In light of the fact that Zohydro ER will be the first marketed single-entity hydrocodone,
there is no baseline by which to compare Zohydro ER events to events associated with
another current single-entity hydrocodone. Therefore, in the early stages of product launch a
signal could be represented by the first individual report of misuse, abuse, diversion,
overdose, or death. Zogenix intends to monitor all such signals to determine if there is a
pattern (eg, regional) or if the event frequency seems disproportionate to the prescription
volume.

The approach described here is consistent with the evolution of signal detection methods that
emphasize integrating quantitative and qualitative analyses of multiple data streams, termed
“situation awareness” (e.g., Reis 2007). Situation awareness refers to pulling together
available, relevant information from many sources and presenting this information to
users/stakeholders in a way that brings meaning to the data and allows coherent responses to
actionable events (e.g., DeFraites & Chambers, 2007). This approach represents a shift away
from establishing a more-or-less arbitrary numerical threshold (e.g., > 5 cases/100,000
population; Cicero 2005). Situation awareness encourages the use of near real-time data in a
way that makes possible rational and timely responses to the data (e.g., Brownstein 2009;
Chretien 2008).

After launch and when the product prescription volume has increased, it will be more
appropriate to evaluate signals either based on comparison to other ER/LA opioid products
(eg, relative abuse rates), or deviation from a baseline. Subsequent activities will include
increased communications to the stakeholder group involved (eg, patients, teens, etc) to
inform as to the differences from lower dose hydrocodone combination products and the risks
of overdose.

Signals that suggest Zohydro ER may be distributed to problematic pharmacies will be
addressed by working with supply chain partners and integrating with their Suspicious Order
Monitoring Programs. When signals point to potential violations of regulations or laws,
Zogenix intends to inform relevant law enforcement or regulatory agencies.

All potential safety signals will be evaluated by trained Zogenix employees working under
explicit Standard Operating Procedures requiring escalation of confirmed or indeterminate
safety signals to the senior management of the company. Working in concert with the Safe
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Use Advisory Board (outlined below) Zogenix’s senior management will be responsible for
confirming, rejecting or referring for additional evaluation all potential safety signals. Once a
safety signal has been confirmed, various responses to that signal are available, including
focusing educational outreach to the at-risk population or the healthcare professionals that
serve that population. The targeted education can take the form of additional professional
continuing education opportunities, educational outreach directly to patients regarding safe
storage and handling information, or interactions with law enforcement regarding proper drug
disposal opportunities within a geographic region. Additional response options include
restricting the distribution of Zohydro ER within a geography, pursuing changes to Zohydro
ER’s prescribing information, initiating additional safety activities, sharing observations with
public health officials or law enforcement agencies or withdrawal of commercial sales
activity to that geography. Above all else, the senior management of Zogenix, from the CEO
on down, recognize and accept their shared responsibility to be good stewards of this product.

6.6.4.4 External Advice and Oversight

An independent Safe Use Advisory Board will be established to assist the company in
interpreting the results of the various surveillance activities. The Safe Use Advisory Board
will receive the data streams from the Inflexxion surveillance tools (which includes cases of
abuse reported through the ASI-MV, CHAT and police and media reports), prescriber and
pharmacy prescribing patterns, prescription cash claims and adverse events of interest. The
Board exists to guide and oversee Zogenix’ evaluation of these data streams for potential
signals indicating diversion, abuse and misuse. Additionally, the Advisory Board will help to
shape Zogenix’ efforts to confirm potential safety signals and devise appropriate responses
once a signal is confirmed.

This Advisory Board will provide Zogenix senior management (CEO, President, Vice
President Regulatory Affairs & Drug Safety, Compliance Officer) a summary of their
interpretation of the available data and make recommendations to Zogenix regarding how
best to understand the available data, any actions to be taken to further minimize product risk,
assist with publication of safe-use data, and identify areas for program improvement. To
ensure the timely escalation of critical safety information, the Safe Use Advisory Board will
have direct access to the Zogenix Board of Directors and will be authorized to report the
results of their deliberations directly to the FDA if they choose to do so.

Zohydro ER Safe Use Advisory Board

Practicing Pain Management Clinician Pharmacovigilance Expert
Practicing Addiction Management Epidemiology or Risk Management Expert
Clinician

Surveillance Expert

6.7 Summary — Zohydro ER Safe Use Initiative

Zogenix intends to undertake a multimodal and multi-axial program designed to maximize
the safe use of Zohydro ER. The cornerstone and underpinning of this program is the
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commitment to aggressively execute the requirements of the Zohydro ER REMS. These
activities are supplemented by additional steps undertaken by Zogenix. The combination of
these two risk mitigation efforts culminates in the Zohydro ER risk management cascade.
Designed in a continuous improvement loop, the cascade starts with the generation of
potential safety signals that undergo review and amplification by Zogenix professionals. The
Zohydro ER Safe Use Advisory Committee is used as a signal confirmation step and a source
of guidance for appropriate risk mitigation activities. The chosen safety responses will be
tracked for effectiveness and the learnings from each episode will be fed back into the signal
generation and signal review steps of the process. It is through repetitions of the signal,
signal response and evaluation cycle that the overall risk mitigation of Zohydro ER will be
enhanced.

The unfortunate reality of the prescription medicine abuse epidemic that faces our nation is
that it is difficult to offer beneficial opioid therapy to patients suffering from chronic pain
without also incurring the cost of individual harm stemming from misuse and abuse of the
product. Individual misuse and abuse of prescription medication cannot be entirely corrected
by the actions of a single manufacturer, or even a coalition of manufacturers working in
concert with state, local, and federal government agencies. However, Zogenix believes that
Zohydro ER can benefit patients suffering with chronic pain. Through our proposed and
novel safe use initiatives and selective commercialization strategies, coupled with a
commitment to overall responsible marketing, we can contribute to a positive trend of
appropriate and safe use of opioids for the appropriate patients.

7 BENEFIT-RISK SUMMARY
7.1 Intended Use

It is important to place the benefit-risk assessment into the appropriate context in which the
new product will be used. While hydrocodone is a very widely prescribed medication
(primarily in the form of combination products containing acetaminophen), only about 5% of
patients currently prescribed hydrocodone progress to chronic use at sufficient doses that
would merit consideration of an extended-release product. When they meet clinical criteria
for the addition of an extended-release product; they are typically patients with around-the-
clock moderate to severe pain, who have significant pain interference with sleep, awaken
with pain, may have peak-dose side effects, and may need to take medication every few
hours. Physicians are generally trained to use the same molecule when adding an extended-
release opioid to an immediate-release regimen, in order to take advantage of the
idiosyncratic efficacy and tolerability often seen with opioids. In such patients on
immediate-release hydrocodone, there has been no extended-release option, necessitating
using extended-release formulations of other molecules.

The subjects who volunteered to participate in the Zohydro Phase 3 studies represented a
group with severe chronic pain which was not being adequately controlled and needed
alternative treatment. More than half of them had an initial pain score greater than 7 out of
10, and in Study 801 more than half had an Oswestry Disability Index above 60 out of 100,
with 93% categorized at study entry as having severe disability, being crippled, or bedridden.

Dec 2012 Page 112 of 125



Zogenix, Inc. Advisory Committee Briefing Document
Zohydro ER (hydrocodone bitartrate extended-release) NDA 20-2880

Patient populations of this type are common in chronic pain and, as the clinical data
demonstrate, would benefit from this treatment option.

Zohydro ER represents an incremental but significant addition to available therapies. It fills
a modest but important gap and will be particularly useful for treating patients with chronic
pain who are currently doing well on treatment that includes immediate-release hydrocodone,
but have developed the need for continuous, around the clock opioid therapy. They would
benefit from having hydrocodone available as their first extended release opioid. Another
population that would benefit from this medication is patients with chronic pain who are
taking an extended release opioid in a continuous, around the clock regimen, but who require
a different extended release opioid because they are or become intolerant to the current one,
or because of a loss of effectiveness.

There are people with chronic pain who would benefit from treatment with hydrocodone but
who cannot take it in any of its current combination forms, either because of gastric, renal or
bleeding issues (HC/ibuprofen), or more particularly because of hepatic sensitivity
(HC/APAP). A considerable proportion of people with chronic pain should be treated
cautiously if at all with acetaminophen. This includes those with hepatic impairment or
active liver disease, alcoholism, chronic malnutrition, hypovolemia, severe renal impairment
or in those allergic to acetaminophen. Taking acetaminophen in doses above the
recommended maximum of 4000 mg per day may result in hepatic injury, including the risk
of severe hepatotoxicity and death. People with chronic pain who achieve satisfactory pain
relief with acceptable side effects using HC/APAP may be tempted to take higher doses when
they develop tolerance, leading them to exceed the recommended maximum daily dose of
acetaminophen. Others may exceed the safe limits of APAP usage by combining HC/APAP
with OTC products containing APAP. Zohydro ER would represent an important alternative
in either case.

7.2 Benefits of Zohydro ER (HC-ER)

How does one measure benefit in a chronic pain program? The Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials IMMPACT) published a set of core
domains that should be considered for inclusion in clinical trials of chronic pain treatment
efficacy and effectiveness based on a consensus meeting of specialists from academia,
governmental agencies including the FDA, and the pharmaceutical industry (Turk 2003). The
Zohydro ER studies generated positive results in each domain (Pain, Physical functioning,
Emotional functioning, and Participant ratings of Global Improvement).

The efficacy of Zohydro ER compared to placebo was robust across a variety of standard
methods for examining pain intensity in clinical trials. Zohydro ER was superior to placebo
in relieving pain on group mean difference in pain intensity (average daily pain intensity
scores—the primary study endpoint, p = 0.008), and on measures of clinically meaningful
individual improvement in pain intensity (30% response rate (p<0.001) and 50% response
rate (p<0.001), which are considered “clinically important” and “major” improvement,
respectively). In addition, subjects on Zohydro ER had a significantly longer time-to-exit
due to loss of efficacy compared to placebo (p < 0.001), which is an important and
statistically powerful measure of analgesic efficacy. It should be noted that the enriched
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enrollment randomized withdrawal study design is in some ways more relevant to clinical
practice than standard parallel treatment designs, as patients are titrated in an open-label
phase on active treatment, as is done in clinical practice. In this phase, mean pain score was
reduced from 7 to 3 (0-10 numerical rating scale), a substantial improvement in pain intensity
that was sustained for more than half the patients, many of whom would have been
candidates for more aggressive interventional pain treatments if pharmacotherapy had failed.
On a measure of physical functioning (the ODI), mean ODI scores were reduced from
Screening to the end of study, and were significantly lower for the Zohydro ER group (53.2 +
13.9) compared to the placebo group (57.6 = 16.6, p=0.026). Four points has been suggested
as the minimum difference in mean scores between groups to constitute clinical significance
(Meade 1995). To inform how these group differences translate into individual
improvement, it is sometimes useful to perform item-level analysis. As noted above, these
subjects suffered a high level of functional impairment at screening. The proportion of
subjects with minimal disability was decreased during treatment, and the number of subjects
who reported they were crippled or bedridden decreased. These results are reassuring not
only because of the improvements in physical function they represent, but also because any
side effects of the treatment do not override their benefits in this domain.

Chronic pain is often associated with emotional distress, particularly depression, anxiety,
anger, and irritability and improvements in this domain are central in people’s assessments of
their well-being and satisfaction with life (Turk 2003). In the emotional domain, patients on
Zohydro ER showed no negative impact on anxiety and depression, which are typically
measured in clinical studies of opioid analgesics to ensure that there is no deterioration of
mood while on therapy, and to potentially detect any benefit. As shown by the Hospital
Anxiety and Depression Scale, a validated and commonly used measure of mood in clinical
trials, Zohydro ER compared with placebo actually produced an improvement in depression
during the maintenance treatment phase of Study 801 (p = 0.006).

Global evaluations by participants in clinical trials of the benefits of treatment reflect not
only the magnitude of the changes in pain and function, but also the personal importance that
these outcomes have for participants (Turk 2003). Patient global rating in the Zohydro ER
trial was performed using the Subject Global Assessment of Medication (SGAM). The mean
change from screening to Day 85 in SGAM score was 0.8 units for the Zohydro ER group,
compared with 0.0 units for the placebo group. This difference between treatment groups was
statistically significant (p<0.001), indicating a greater degree of satisfaction with Zohydro ER
than with placebo, and 0.8 is a clinically meaningful change for this 5-point scale. As
expected, only a very small proportion of subjects (13-19%) were very much or completely
satisfied with their pain medication when they entered the study, prior to receiving Zohydro
ER. At the time of randomization, after open-label treatment with Zohydro ER in the
conversion/titration phase of the study, 73-77% were very much or completely satisfied with
their pain medications. Over the course of the 12-week blinded maintenance phase, the
proportion of the subjects very much or completely satisfied with their pain medications in
the group randomized to receive Zohydro ER remained high at 64%, with a lower proportion
similarly satisfied in the placebo group at 35%.

Acetaminophen can lead to liver damage and acute liver failure when used excessively. Data
presented at an FDA advisory committee in 2009 and reviewed recently (Mincha 2010)
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showed that APAP overdose was the leading cause of acute liver failure in the US, and that
63% of the unintentional overdoses were associated with ingestion of opioid/APAP
combination products. The FDA Advisory Committee voted (20-17) to recommend removal
of opioid/APAP combinations from the market. However, it was noted at the meeting that,
without a single agent hydrocodone available, elimination of these medications could have
deleterious consequences on the practice of pain management. It seems likely that some
excessive APAP dosing is driven by pain patients’ need for larger doses of hydrocodone once
tolerance develops. Since hydrocodone is not available as a single agent, patients self-treat
their pain by taking ever higher and excessive doses of HC/APAP. HC/APAP is a
suboptimal treatment for patients with chronic pain, because only low doses hydrocodone
forms are available (up to 10 mg) with fixed doses of APAP (currently up to 750 mg,
eventually to be limited to 325 mg). However, HC/APAP is commonly prescribed and
commonly used for treatment of chronic pain, due in part to patients’ and prescribers’
familiarity and comfort with hydrocodone. A key benefit of making Zohydro ER available
will be to allow escalation of hydrocodone doses in patients with chronic pain patients with
no concomitant acetaminophen burden. Another benefit is that substantial numbers of people
with chronic pain cannot take acetaminophen because of existing liver dysfunction or
conditions that enhance the hepatotoxic effects of acetaminophen such as alcoholism,
dehydration, and use of certain concomitant medications. For these patients, hydrocodone
would be available for the first time to treat their chronic moderate to severe pain.

7.3 Risks of Zohydro ER (HC-ER) and Risk Mitigations

While risks of opioid analgesics are well known, it is important to review the risk profile of
Zohydro ER compared to other extended release opioids to ensure there is no new or
unexpected safety signal. The most common TEAES, occurring in greater than 5% of the
integrated study subjects, were constipation (15.4%), nausea (13.4%), headache (8.3%),
somnolence (7.8%), vomiting (7.1%), back pain (5.7%), and fatigue (5.1%). Typical opioid
adverse events did not appear to occur at a substantially greater frequency with Zohydro ER
at hydrocodone doses above 100 mg per day. No new or unexpected adverse events were
discovered in this analysis, which shows that Zohydro ER treatment is associated with the
type and frequency of adverse events that are typical of opioids and extended release opioids
in particular. This risk will be managed by including a comprehensive adverse event profile
in the Zohydro ER Prescribing Information. These messages will be repeated, expanded and
emphasized, and side effect prevention and management strategies will be included in
promotional materials and in materials provided through the Zohydro ER Safe Use Initiative
programs.

Overdose is a serious risk of any immediate-release or sustained release opioid analgesic.
There was no signal of any enhanced overdose risk from the Zohydro ER clinical program
compared to other marketed opioids. Like many other extended-release opioid analgesics,
Zohydro ER can be crushed or dissolved to release the active moiety from the slow release
matrix, and the resultant amounts of free hydrocodone could cause overdose if ingested in
excessive amounts. The Zohydro ER Prescribing Information will state, “The capsules must
be swallowed whole and must not be chewed, crushed, or dissolved. Taking chewed, crushed
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or dissolved Zohydro ER capsules or contents can lead to rapid release and absorption of a
potentially fatal dose of hydrocodone” in several places, and “Tampering with or altering the
capsule can result in the uncontrolled delivery of the opioid and pose a significant risk to the
abuser that could result in overdose and death”. These messages will be repeated, expanded
and emphasized in promotional materials and in materials provided through the ER/LA
Opioid REMS and Zohydro Safe Use Initiative programs. Like many other extended-release
opioid analgesics, initial Zohydro ER blood levels can be increased by co-ingestion with high
amounts of alcohol. The Zohydro ER Prescribing Information will state, “The co-ingestion
of alcohol with Zohydro ER may result in increased plasma levels and a potentially fatal
overdose of hydrocodone. Patients must not consume alcoholic beverages, or prescription or
non-prescription medications containing alcohol, while on Zohydro ER therapy” in several
places, and contains a Warning of, “Additive CNS-depressive effects when used in
conjunction with alcohol, other opioids, or illicit drugs”, and will state, “Consider the
patient’s use, if any, of alcohol and/or illicit drugs that cause CNS depression. If the decision
to begin Zohydro ER is made, start with a lower Zohydro ER dose than usual”. These
messages will be repeated, expanded and emphasized in promotional materials and in
materials provided through the ER/LA Opioid REMS and Zohydro ER Safe Use Initiative
programs.

Reducing serious outcomes such as addiction, unintentional overdose and death from
inappropriate prescribing, diversion, misuse, and abuse of extended-release or long-acting
(ER/LA) opioid analgesics while maintaining patient access is a major legal, regulatory,
industry and societal issue. Zogenix recognizes that its new formulation of extended release
hydrocodone has significant abuse potential, equal to other ER/LA opioid analgesics, and is
committed to commercializing the product in a manner that mitigates that liability. Measures
that are expected to reduce risk include a Schedule II prescribing status, and the FDA’s new
ER/LA opioid REMS program. However, Zogenix is committed to undertaking a substantial
number of additional risk mitigating activities under its Zohydro ER Safe Use Initiative
program, which was described and discussed extensively in this Briefing Document. Several
of the unique programs will be evaluated extensively through regional effectiveness
assessments, and the results of the research will be shared publically to improve risk
mitigation efforts for both public agencies and the industry.

7.4 Benefit-Risk Summary

Taken together, the benefits of making Zohydro ER available to patients with chronic pain
outweigh the risks. The clinical benefits include pain relief, reduction in disability and
increased patient satisfaction with pain medication. Other benefits include the availability of
hydrocodone in extended release form when chronic pain patients are first converted from a
regimen of immediate release HC/APAP, and the addition of Zohydro ER to prescribers’
choices when there is a need to change from one extended-release opioid to another for
reasons of tolerability or falling efficacy. The risks include opioid adverse events, accidental
overdose with therapeutic usage, unintentional overdose and death from inappropriate
prescribing, addiction, diversion, misuse, and abuse. Measures that are expected to reduce
risk include a Schedule II prescribing status, the FDA’s new ER/LA opioid REMS program,
and the Zohydro ER Safe Use Initiative program.
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The rigorous and vigilant oversight and compliance program that was undertaken and
executed during the registration clinical program is representative of the company’s attitudes
and planned philosophy for marketing Zohydro ER. Zogenix believes that there is a strong
medical need for this product, but that it must be introduced into clinical usage with
appropriate safeguards and oversight. The company’s experiences and policies during the
clinical trials represent an excellent framework of responsible prescribing, vigorous training
and education, and vigilant oversight with immediate and aggressive corrective actions that
foreshadows the Zogenix approach to commercializing Zohydro ER in the most responsible
manner possible.

In conclusion, the data presented in this Briefing Document demonstrate that Zohydro ER is
effective in relieving moderate to severe chronic pain. The safety profile of Zohydro ER was
consistent from the two largest studies, and was consistent with the safety profiles of other
opioid medications with no new or unexpected toxicities observed. Zogenix is committed to
a conservative commercialization strategy while making real progress in understanding the
value of different approaches to mitigating risks. Overall the benefits of Zohydro ER for
patients exceed the risks associated with this new formulation, in the context of a responsible
Zohydro ER commercialization plan.
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Appendix 1 - STUDY ZX002-0801 SUBJECT REPORTED OUTCOME
SCALES

0-10 NRS pain intensity measurement

Pain intensity over the past 24 hours was recorded daily (i.e., at bedtime) by the subject in an
electronic diary using the 0-10 NRS.

The 0-10 scale below was used to measure the intensity of pain, with 0 being no pain and 10
being the most intense pain. Subjects indicated the number from 0 to 10 that corresponded to
the intensity of their average pain in the past 24 hours, their least pain in the last 24 hours,
and their worst pain in the past 24 hours.

subject global assessment of medication

Subject Global Assessment of Medication was performed at Screening (assessment of pre-
study opioid medication), Baseline and Day 85 (assessment of HC-ER). These assessments
were completed in the clinic and recorded electronically by the subject. The following
question was asked:

How satisfied are you with your pain medication? (Completed by the subject)
Ol Notatall
O A little bit
0 Moderately
0 Very much
0 Completely

Scoring:

Not at all = 0 point

A little bit = 1 point
Moderately = 2 points
Very much = 3 points
Completely = 4 points
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Oswestry disability index (ODI)

The ODI was assessed at Screening, Baseline, and Day 85. These assessments were
completed in the clinic and recorded electronically by the subject.

This questionnaire has been designed to give us information as to how your back or leg pain is affecting your ability to
manage in everyday life. Please answer by checking one box in each section for the statement which best applies
to you. We realise you may consider that two or more statements in any one section apply but please just shade out
the spot that indicates the statement which most clearly describes your problem.

Section 1: Pain Intensity

[J I have no pain at the moment

[ The painis very mild at the moment

[ The pain is moderate at the moment

[ The pain is fairly severe at the moment

[J The pain is very severe at the moment

[ The pain is the worst imaginable at the moment

Section 2: Personal Care (eg. washing,
dressing)

[J 1 can look after myself normally without causing extra
pain

[ 1 can look after myself normally but it causes extra pain

[ 1tis painful to look after myself and | am slow and careful

[ I need some help but can manage most of my personal
care

[ I need help every day in most aspects of self-care
[J I do not get dressed, wash with difficulty and stay in bed

Section 3: Lifting

[ 1 can lift heavy weights without extra pain
[J I can lift heavy weights but it gives me extra pain

[ Pain prevents me lifting heavy weights off the floor but |
can manage if they are conveniently placed eg. on a table

[ Pain prevents me lifting heavy weights but | can manage
light to medium weights if they are conveniently
positioned

[ 1 can only lift very light weights

[ I cannot lift or carry anything

Section 4: Walking*

O Pain does not prevent me walking any distance

[ Pain prevents me from walking more than 2 kilometres
[ Pain prevents me from walking more than 1 kilometre

[ Pain prevents me from walking more than 500 mefres

[ I can only walk using a stick or crutches

[J 1 am in bed most of the time

Section 5: Sitting

[ 1 can sit in any chair as long as | like

[ 1 can only sitin my favourite chair as long as | like
[J Pain prevents me sitting more than one hour

[ Pain prevents me from sitting more than 30 minutes
[ Pain prevents me from sitting more than 10 minutes
[ pain prevents me from sitting at all

Dec 2012

Section 6: Standing

[ I can stand as long as | want without extra pain

[ I can stand as long as | want but it gives me extra pain

[J Pain prevents me from standing for more than 1 hour

[J Pain prevents me from standing for more than 30
minutes

[J Pain prevents me from standing for more than 10
minutes

[J Pain prevents me from standing at all

Section 7: Sleeping

I My sleep is never disturbed by pain

[J My sleep is occasionally disturbed by pain

[ Because of pain | have less than 6 hours sleep
[J Because of pain | have less than 4 hours sleep
[J Because of pain | have less than 2 hours sleep
[ Pain prevents me from sleeping at all

Section 8: Sex Life (if applicable)

[J My sex life is normal and causes no extra pain
[J My sex life is normal but causes some extra pain
[ My sex life is nearly normal but is very painful

[ My sex life is severely restricted by pain

[J My sex life is nearly absent because of pain

[J Pain prevents any sex life at all

Section 9: Social Life

[ My social life is normal and gives me no extra pain

[J My social life is normal but increases the degree of pain

[ Pain has no significant effect on my social life apart from
limiting my more energetic interests e g. sport

[J Pain has restricted my social life and | do not go out as
often

[ Pain has restricted my social life to my home

[J 1 have no social life because of pain

Section 10: Travelling

[ I can travel anywhere without pain

[ I can travel anywhere but it gives me extra pain

[ Pain is bad but | manage journeys over two hours

[ Pain restricts me to journeys of less than one hour

[ Pain restricts me to short necessary journeys under 30
minutes

[ Pain prevents me from travelling except to receive
treatment
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Score: |/ x100= %

Scoring: For each section the fotal possible score is 5: if the first statement is marked the section score = 0, if
the last statement is marked it = 5. If all ten sections are completed the score is calculated as follows:
Example: 16 (total scored)

50 (total possible score) x 100 = 32%

If one section is missed or not applicable the score is calculated: 16 (total scored)
45 (total possible score) x 100 = 35.5%

Minimum Detectable Change (90% confidence): 10%points (Change of less than this may be attributable to error
in the measurement)

Source: Fairbank JCT & Pynsent, PB (2000) The Oswestry Disability Index. Spine, 25(22):2940-2953.
Davidson M & Keating J (2001) A comparison of five low back disability questionnaires: reliability and
responsiveness. Physical Therapy 2002;82:8-24.

*MNote: Distances of 1mile, %2 mile and 100 yards have been replaced by mefric distances in the Walking section.
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This questionnaire has been designed to give us information as to how your back or leg pain is affecting your ability to
manage in everyday life. Please answer by checking one box in each section for the statement which best applies
to you. We realise you may consider that two or more statements in any one section apply but please just shade out
the spot that indicates the statement which most clearly describes your problem.

Section 1: Pain Intensity

[ 1 have no pain at the moment

[ The pain is very mild at the moment

[J The pain is moderate at the moment

[ The pain is fairly severe at the moment

[ The pain is very severe at the moment

[ The pain is the worst imaginable at the moment

Section 2: Personal Care (eg. washing,
dressing)

[ 1 can look after myself normally without causing extra
pain

[ I can look after myself normally but it causes extra pain

[ 1tis painful to look after myself and | am slow and careful

[0 1 need some help but can manage most of my personal
care

[0 I need help every day in most aspects of self-care
7 I do not get dressed, wash with difficulty and stay in bed

Section 3: Lifting

1 1 can lift heavy weights without exra pain
L7 I can lift heavy weights but it gives me extra pain

[ Pain prevents me lifting heavy weights off the floor but |
can manage if they are conveniently placed eg. on a table

[ Pain prevents me lifting heavy weights but | can manage
light to medium weights if they are conveniently
positioned

LI 1 can only lift very light weights

[ 1 cannot lift or carry anything

Section 4: Walking™®

[ Pain does not prevent me walking any distance

[ Pain prevents me from walking more than 2 kilometres
[J Pain prevents me from walking more than 1 kilometre

[J Pain prevents me from walking more than 500 mefres

[ 1 can only walk using a stick or crutches

[ 1amin bed most of the time

Section 5: Sitting

[ I can sit in any chair as long as | like

[J I can only sitin my favourite chair as long as | like
[ Pain prevents me sitting more than one hour

[ Pain prevents me from sitting more than 30 minutes
[ Pain prevents me from sitting more than 10 minutes
[J Pain prevents me from sitting at all
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Section 6: Standing

[J I can stand as long as | want without extra pain

[J I can stand as long as | want but it gives me extra pain

[J Pain prevents me from standing for more than 1 hour

[ Pain prevents me from standing for more than 30
minutes

[ Pain prevents me from standing for more than 10
minutes

[J Pain prevents me from standing at all

Section 7: Sleeping

[ My sleep is never disturbed by pain

[ My sleep is occasionally disturbed by pain

[J Because of pain | have less than & hours sleep
[J Because of pain | have less than 4 hours sleep
[ Because of pain | have less than 2 hours sleep
[J Pain prevents me from sleeping at all

Section 8: Sex Life (if applicable)

[ My sex life is normal and causes no extra pain
[ My sex life is normal but causes some exira pain
[J My sex life is nearly normal but is very painful

[J My sex life is severely restricted by pain

[J My sex life is nearly absent because of pain

[ Pain prevents any sex life at all

Section 9: Social Life

[J My social life is normal and gives me no extra pain
[J My social life is normal but increases the degree of pain

[ Pain has no significant effect on my social life apart from
limiting my more energetic interests e g. sport

[ Pain has restricted my social life and | do not go out as
often

[J Pain has restricted my social life to my home
[ I nave no social life because of pain

Section 10: Travelling

[ I can travel anywhere without pain

[J I can travel anywhere but it gives me extra pain

[ Pain is bad but | manage journeys over two hours

[ Pain resfricts me to journeys of less than one hour

[ Pain restricts me to short necessary journeys under 30
minutes

[ Pain prevents me from travelling except to receive
treatment
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Score: |/ x100= %

Scoring: For each section the fotal possible score is 5: if the first statement is marked the section score = 0, if
the last statement is marked it = 5. If all ten sections are completed the score is calculated as follows:
Example: 16 (total scored)

50 (total possible score) x 100 = 32%

If one section is missed or not applicable the score is calculated: 16 (total scored)
45 (total possible score) x 100 = 35.5%

Minimum Detectable Change (90% confidence): 10%points (Change of less than this may be attributable to error
in the measurement)

Source: Fairbank JCT & Pynsent, PB (2000) The Oswestry Disability Index. Spine, 25(22):2940-2953.
Davidson M & Keating J (2001) A comparison of five low back disability questionnaires: reliability and
responsiveness. Physical Therapy 2002;82:8-24.

*MNote: Distances of 1mile, %2 mile and 100 yards have been replaced by mefric distances in the Walking section.
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ABSTRACT

Objective: The objective of this meta-analysis was to assess the efficacy and safety of hydrocodone
extended-release (HC-ER) relative to other extended-release opioids in enriched enrollment randomized
withdrawal (EERW) studies. Methods: We assessed three efficacy endpoints (change in pain intensity
[P1] from randomization to Week 12, 30% response rates, and 50% response rates) and two safety
endpoints (the percentage of patients with at least one AE and the percentage of patients who
discontinued as a result of AEs) in both the pre- and post-randomization treatment periods. Fixed-effect
and random-effects estimates (and 95% Cls) were calculated using the standard method for establishing
the summary effect size for both continuous and binomial outcomes. Results: A literature search for
opioid EERW studies in chronic pain identified 10 studies. These studies, plus data from an unpublished
HC-ER EERW study, were included in the meta-analysis. All 11 studies were evaluable for pain intensity;
7 were evaluable for response rates; and 11 were evaluable for AEs. Using both a fixed- and random-
effects model, the SES for active treatment was significantly superior to placebo when measured by pain
intensity, 30% response rates, and 50% response rates; odds ratios for having an AE or discontinuing the
trial due to an AE were significantly higher for active treatment relative to placebo. The Cls for pain
intensity reduction, 30% response rates, and 50% response rates among all ER opioids studied
overlapped, indicating no significant difference between opioids (oxymorphone, hydromorphone,
oxycodone, morphine, tapentadol, buprenorphine, tramadol, and HC-ER). Conclusion: The efficacy and
safety of HC-ER is similar to that of other ER opioids.



INTRODUCTION

Zogenix has recently completed a clinical trial of a new opioid analgesic, hydrocodone extended release
(HC-ER). Hydrocodone is a full mu agonist opioid that has been available for decades, albeit only in
combination with non-opioid analgesics (acetaminophen, ibuprofen), and is the most widely prescribed
medication of any kind in the U.S. Full mu agonists are all regarded as having the same efficacy and
overall safety, and differ primarily in potency, which refers to how many milligrams must be
administered in order to produce a given effect. Nonetheless, it is reasonable to examine whether the
efficacy and safety of HC-ER is similar to that of other pure mu agonist opioids, as would be expected.

The task of comparing treatments across trials is complicated by the fact that details of study design and
study conduct influence the observed effect of any drug (Katz 2005; Katz 2008; Polydefkis 2008; Dworkin
2010; Dworkin 2012) — an issue so important that the FDA has launched an initiative called Analgesic,
Anesthetic, and Addiction Clinical Trial Translations, Innovations, Opportunities, and Networks
(ACTTION), to develop an understanding of these relationships in order to improve design and conduct
of future studies. Therefore, if a difference between two treatments (or even the same treatment) is
seen in two different studies, it is usually unclear whether the difference is due to the treatments or to
the study design and conduct.

To address the question of whether the efficacy of HC-ER is similar to that of other full mu agonist
opioids, we performed a meta-analysis of published clinical trials of all such agents. In order to avoid
the error of comparing treatments across study designs that are entirely different, we included only
studies with enriched enrollment randomized withdrawal (EERW) designs (the same design as that of
the HC-ER phase 3 study). An EERW study is a type of randomized, placebo-controlled study that
includes a pre-randomization open-label period in which patients receive the active drug at a dose
expected to provide therapeutic effects. Only patients who have an adequate response and tolerate the
drug (according to preset criteria) are enrolled in the randomized blinded treatment period to receive
active drug or placebo.

In order to ensure that the results for efficacy were robust, we compared these studies based on several
different methods for quantifying pain intensity (Pl) in common use: group mean differences, 30%
responder rates, and 50% responder rates. In addition, we compared safety across studies.

METHODS
1. Literature Search

We conducted two searches to find published articles of clinical studies using an EERW study design
evaluating the analgesic efficacy and safety of systemic (oral or transdermal) opioids for any type of
chronic pain.

An initial search was conducted in PubMed using the following search algorithm: “(enriched enrollment
OR withdrawal) AND (randomized) AND (opioid OR narcotic) AND (pain) AND (study OR trial) NOT
(epidural OR intrathecal OR subcutaneous OR injection OR intravenous) AND English[Language]”. We



also conducted a second search by reviewing the citations in four reviews we had on file (Furlan 2011;
Katz 2009; McQuay 2008; and Quessy 2010) for relevant original articles. All titles and relevant abstracts
were individually screened. Studies were excluded if they involved (i) acute or postoperative pain or
breakthrough pain; (ii) detoxification; (iii) NSAIDs; (iv) animals; (v) pharmacokinetics; (vi) pediatric
patients; (vii) assessment of withdrawal symptoms of opioids but not using an EERW design; (viii) lack of
a placebo-controlled arm; (ix) follow-up in the postrandomization period of less than 12 weeks.

2. Efficacy Data

A meta-analysis was conducted for those studies in which the data were available on any of the three
efficacy endpoints: (i) Change in Pl from randomization to Week 12, (ii) response rate of >30%, and (iii)
response rate of 250%. Response rates were measured from the pre-treatment baseline to Week 12. A
30% response is generally defined as having a 230% decrease in Pl from pretreatment to endpoint
(Week 12 in this case). A 50% response is defined as having a 250% decrease in Pl from pretreatment to
endpoint (Week 12 in this case). The cutoff of 30% and 50% response is a widely used cutoff in analgesic
trial (Dworkin 2008).

Fixed-effect and random-effects estimates (and 95% Cls) were calculated using the standard method for
establishing the summary effect size as described in Borenstein et al. (2009) for both continuous and
binomial outcomes. For the fixed-effect model, the assumption is that the true effect is the same across
all studies. In contrast, for the random-effects model, the assumption is that the effect size is similar but
not the same across all studies as a result of key differences such as different study populations and or
the specific type of opioid studied.

For the continuous variable, change in Pl, Hedges’ g was calculated to establish an unbiased
standardized effect size to account for the bias in the pooled treatment effect estimate (Hedges 1981)
with the mean and 95% confidence intervals (Cls). A positive Hedges’ g suggests that the efficacy of the
active treatment is superior to that of the placebo. A negative Hedges’ g suggests that the efficacy of the
active treatment is less than that of the placebo.

For response rates, a separate meta-analysis was conducted for each endpoint to estimate the summary
odds ratio (OR) and 95% CI. An OR >1 indicates that the odds of having a response in the active
treatment group are better than in the placebo group. An OR <1 indicates that the odds of having a
response in the active treatment group are less than in the placebo group.

3. Safety Data

Each study included in the efficacy meta-analysis was reviewed for the incidence of adverse events
(AEs). Opioid withdrawal was considered an AE and was included in all AE calculations. Although each
study’s post-randomization period was 12 weeks in duration, the pre-randomization period differed
between studies in terms of length and titration approach. No adjustment was made for the difference
in duration between studies of the pre-randomization period.

For the pre-randomization period, we collected the following data: (i) the percentage of patients with at
least one AE in the pre-randomization period, and (ii) the percentage of patients who discontinued the
pre-randomization period as a result of AEs.



For the post-randomization treatment period and for each treatment group (active and placebo), the
following safety indicators were calculated: (i) the percentage of patients with at least one AE, and (ii)
the percentage of patients discontinuing as result of the AE. The summary OR and 95% Cl were
estimated for each study. The summary OR estimates the chance of having at least one AE (or
discontinuing due to an AE) in the active treatment group compared to the placebo group.

Fixed-effect and random-effects estimates (and 95% Cls) were calculated using the same statistical
methods as the efficacy outcomes.

RESULTS
1. Search Results and Studies Included in the Meta-Analysis

The initial search yielded 79 articles, 10 of which were considered relevant: 2 articles were reviews
(Furlan 2011; Katz 2009) and 8 were original articles (Steiner 2011; Friedman 2011; Schwartz 2011; Katz
2010; Hale 2010; Peniston 2009; Landau 2007; and Katz 2007). The second search yielded 11 additional
relevant articles (after removing duplicates): Hale 2005; Hale 2007; Russell 2000; Vorsanger 2008; Burch
2007; Caldwell 1999; Galer 2005; Poulain 2008; Vondrackova 2008; Kongsgaard 1998; Schnitzer 2000.

Of the total 17 articles retrieved (8 from the initial search + 11 from the additional search), 10 had a PI
endpoint at Week 12, and 7 had the Pl endpoints collected at various timepoints. In order to perform a
meta-analysis of efficacy, we needed to use studies using the same timepoint for the collection of Pl
data. Thus, we selected for the meta-analysis the 10 studies that collected the Pl data at Week 12: Burch
2007; Friedman 2011; Hale 2007; Hale 2010; Katz 2010; Katz 2007; Peniston 2009; Schwartz 2011;
Steiner 2011; Vorsanger 2008. An unpublished clinical study conducted by Zogenix was added to the
meta-analysis (Zogenix 2012). Thus, a total of 11 studies were included in the meta-analysis. The opioids
evaluated in these 11 studies were: oxymorphone in 3 studies, tramadol in 2 studies, and hydrocodone,
buprenorphine, morphine, hydromorphone, tapentadol, and oxycodone in one study each.

2. Analysis of the PI Efficacy Endpoints

The Pl data (change in Pl from randomization to Week 12) for each of the 11 individual studies are
presented in Table 1. As has been observed before, in most studies the pain scores increased in both the
active group and placebo groups (change from baseline in Pl yields a positive value), but it increased
more with placebo (Table 1). These data were used to calculate the SES of active treatment versus
placebo in each study. SES values (and associated 95% Cls) are plotted by study and for all studies
combined in Figure 1. The SES for the Pl endpoint was 0.38 (95%Cl: 0.32 to 0.45; fixed effect) or 0.39
(95%Cl: 0.31 to 0.47; random effect) for all 11 studies combined, showing a statistically significant
overall superiority of the efficacy of active opioid analgesic treatments versus placebo in these trials.

In all studies except one (Friedman 2011), the efficacy of active treatment was statistically significantly
superior to that of placebo. In these studies the SES ranged from 1.0 [95%Cl: 0.06 to 1.35] to 0.18 [95%
Cl: 0.04 to 0.46], with all upper bounds of 95%Cl being positive; for the Friedman 2011 study, the SES
was 0.18 [95% Cl: -0.02 to 0.37]. With an SES of 0.31 (95%Cl: 0.08 to 0.53), the effect size of HC-ER in
the Zogenix study as measured by mean Pl was on par with that of all combined studies (SES = 0.38).



A subgroup analysis by opioid was not conducted; however, in the 3 studies evaluating oxymorphone
(Hale 2007; Katz 2007; Peniston 2009), the SESs ranged from 0.53 to 1.0. This observation suggests that
differences in SES between the studies are likely to be more a function of the study design than of the
type of opioid itself.

Table 1. Efficacy data from individual studies

Active Treatment Placebo

Reference Opioid Evaluated Mean SD N Mean SD N

Burch 2007° Tramadol -3.03 212 393 -229 197 196
Friedmann 2011 Oxycodone -0.70  2.05 203 -0.30 2.48 207
Hale 2007°¢ Oxymorphone 8.70 20.0 70 31.6 25.0 72
Hale 2010° Hydromorphone 040 2.00 133 1.20 2.50 133
Katz 2010 Morphine -0.20 190 170 030 210 173
Katz 2007° Oxymorphone 10.9 245 105 26.0 27.9 100
Peniston 2009"° Oxymorphone 0.10 20.0 174 12.1 250 169
Schwartz 2011° Tapentadol 0.00 200 196 1.40 2,50 192
Steiner 2011° Buprenorphine 1.21 2.00 256 1.79 250 283
Vorsanger 2008°¢ Tramadol 520 20.0 127 12.20 25.0 126
Zogenix 2011 Hydrocodone 048 156 151 0.96 1.55 151

Data are mean (SD) change in Pl from randomization to Week 12, unless otherwise noted. N are post-randomization number of
patients. Most studies used the LOCF imputation; however, any differences in the denominators of pain intensity at week 12
appear to be due to analysis on incomplete Week 12 response imputations that were not fully described in the articles.

(a) Mean change in Pl from pretreatment baseline, not randomization, to week 12

(b) PI measured from 0 to 100.

(c) SD imputed for active treatment (2.0) and placebo (2.5), and 20 and 25, respectively, for Pl scales from 0 to 100.

SD = standard deviation; Pl = pain intensity;



Hale, 2010 - 1.0 (0.66, 1.35)

Schwartz, 2011 —— 0.62 (0.41, 0.82)
Katz, 2007 - 0.57 (0.30, 0.85)
Peniston, 2009 B E— 0.53 (0.31, 0.74)
Burch, 2007 —— 0.36 (0.18, 0.53)
Hale, 2007 - 0.35 (0.11, 0.59)
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Figure 1. SES plots for the pain efficacy endpoint of change in Pl from randomization to Week 12. A
SES>0 indicates that the active treatment has a greater effect than placebo.

3. Analysis of the Responder Rate Endpoints

The responder rates (30% response and 50% response; defined as a 30% or 50% decrease in Pl from
pretreatment to Week 12) are presented in Table 1 for the 7 individual studies in which response rate
data were available. These data were used to calculate the OR for having a 30% or 50% response while
on active treatment versus on placebo. The ORs (and associated 95% Cls) are plotted by study and for all
studies combined in Figure 2. Data for all 7 studies combined showed that patients on active treatment
were 2.03 times (95%Cl: 1.73 to 2.38; fixed effect) or 1.91 times (95%Cl: 1.42 to 2.57; random effect)
more likely to have a 30% response than those on placebo (statistically significant). Patients on active
treatment were also 1.97 times more likely to have a 50% response than those on placebo (95%Cl: 1.68
to 2.32 for fixed effect; 95%Cl: 1.39 to 2.79 for random effect; statistically significant). By study, OR
ranged from 4.6 (95%Cl: 2.8 to 7.5) in the Zogenix 2011 study to 1.6 (95%Cl: 1.1 to 2.4) in the Schwartz
2011 study for the 30% response (Fig. 2A), and from 3.9 (95%Cl: 2.2 to 7.1) in Katz 2007 study to 1.5
(95%Cl: 0.96 to 2.3) in Katz 2010 study for the 50% response. The OR for having a 30% or 50% response
with HC-ER in the Zogenix study was 4.6 [95%Cl: 2.8 to 7.5] and 3.0 [95%Cl: 1.8 to 5.0], respectively.



Table 2. Responder rates in individual studies

30% Response® 50% Response®

TreA::rl':\":nt Placebo Tr::ttrli‘::nt Placebo

Opioid Evaluated n/N (%) n/N (%) n/N (%) n/N (%)
Burch 2007 Tramadol 322/428(75.2)  134/211(63.5) 183/406 (45.1) 61/203 (30.0)
Hale 2010 Hydromorphone  80/133 (60.2) 57/133 (42.9)  56/133 (42.1)  32/133(24.1)
Katz 2010 Morphine 124/170(72.9) 100/173 (57.8) 97/170 (57.1) 82/173 (47.4)
Katz 2007° Oxymorphone 66/105 (62.9) 34/100 (34.0) 61/105 (58.1) 26/100 (26.0)
Schwartz 2011 Tapentadol 105/196 (53.6) 81/192 (42.2) 74/196 (37.8)  53/192 (27.6)
Steiner 2011 Buprenorphine 164/256 (64.1)  150/283 (53.0) 136/256(53.1) 113/283(39.9)
Zogenix 2011 Hydrocodone  102/151(67.5)  47/151(31.1)  72/151(47.7)  35/151(23.2)

(a) A 30% response is defined as having a 230% decrease in Pl pretreatment baseline to Week 12. A 50% response is defined as
having a 250% decrease in Pl from pretreatment baseline to Week 12. All studies used LOCF imputation.

(b) Response rate at 12 weeks reported only for patients with 12-week data, i.e. no LOCF. In an attempt to be more consistent
with other studies, missing was imputed as a failure.
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Figure 2. Odds ratios for responder rates. A. 30% response. B. 50% response. An OR >1 indicates a
higher likelihood of having a response while on active treatment compared to placebo.



4. Meta-Analysis of Safety

The percentage of patients with at least one AE and the percentage of patients discontinuing due to
an AE in the pre-randomization and randomization phases are presented in Table 3. These data
were used to calculate the OR for having at least one AE and for discontinuing due to AEs while on
active treatment versus on placebo. The ORs (and associated 95% Cls) are plotted by study and for
all studies combined in Figure 3.

Overall, in the 11 studies combined, patients on active treatment were statistically significantly
more likely to have at least one AE than those on placebo (OR =2.03 [95%Cl: 1.73 to 2.38; fixed
effect; 1.52 [95%Cl: 1.04 to 2.22] random effect). The OR for individual studies ranged from 0.8
(95%Cl: 0.5 to 1.2) in the Hale 2010 study to 2.4 (95%Cl: 1.4 to 4.1) in the Vorsanger 2008 study. For
4 studies, the likelihood of having an AE while on active or on placebo was not statistically
significantly different (95%Cls included 1).

Overall, in the 11 studies combined, patients on active treatment were statistically significantly
more likely to discontinue due to an AE than those on placebo (OR = 1.81 [95%Cl: 1.44 to 2.28] fixed
effect; 1.53 [95%Cl: 0.96 to 2.45] random effect). The OR for individual studies ranged from 0.16
(95%Cl: 0.03 to 0.71) for the Zogenix 2011 study to 6.00 (95%Cl: 3.15 to 11.44) for the Burch 2007
study; for 6 studies the likelihood of discontinuing due to an AE while on active treatment or on
placebo was not statistically significantly different (95%Cls included 1). The Zogenix 2011 study was
the only study in which patients in the active treatment group were statistically significantly less
likely to discontinue due to an AE than those in the placebo group (OR = 0.16 [95%CIl: 0.03 to 0.71]).

10



Table 3. Incidence of AEs and AEs leading to discontinuation in individual studies

Patients with at least one AE

Patients discontinuing due to an AE

Post-randomization

Post-randomization

Pre- Pre-

Randomization Active Placebo Randomization Active Placebo
Reference Opioid Evaluated n/N (%) n/N (%) n/N (%) n/N (%) n/N (%) n/N (%)
Burch 2007 Tramadol NR NR NR 225/381(59.1) 106/432(24.5) 11/214(5.1)
Friedmann 2011 Oxycodone NR NR NR 124/146 (84.9)  43/205 (21.0)  22/207 (10.6)
Hale 2007 Oxymorphone 174/250 (69.6) 31/70 (44.3) 27/73 (37.0) 47/101 (46.5) 7/70 (10.0) 8/73 (11.0)
Hale 2010 Hydromorphone  247/459 (55.3)  64/134 (47.8)  73/134(54.5) | 60/191 (31.4) 9/134 (6.7) 4/134 (3.0)
Katz 2010 Morphine 347/547 (63.4)  91/171(53.2)  84/173 (48.6) | 124/203(22.7) 18/171(10.5)  13/173(7.5)
Katz 2007 Oxymorphone 224/325 (68.9) 61/105 (58.1) 44/100 (44.0) 59/120 (49.2) 9/105 (8.6) 8/100 (8.0)
Peniston, 2009 Oxymorphone NR 45/175(25.7)  28/172(16.3) | 106/227 (46.7)  16/174(9.2)  15/169 (8.9)
Schwartz, 2011 Tapentadol 417/588 (70.9)  139/196 (70.9) 100/193 (51.8) | 100/196 (51.0)  29/63 (46.0)  15/62 (24.2)
Steiner, 2011 Buprenorphine 563/1024 (55.0) 141/257 (54.8) 148/284 (52.1) | 239/483 (49.5) 40/256 (15.6) 20/283 (7.1)
Vorsanger, 2008 Tramadol 499/619 (80.6)  97/128 (75.8)  72/127(56.7) | 128/233(54.9) 13/128(10.2) 18/127 (14.2)
Zogenix, 2011 Hydrocodone 270/510 (52.9) 91/151 (60.3) 67/151 (44.4) 47/208 (22.6) 2/151 (1.3) 12/151 (7.9)
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Figure 3. Odds ratios for safety outcomes in the post-randomization period. A. Incidence of at least one
AE. B. Incidence of discontinuation due to an AE. OR >1 indicate a higher likelihood of having an event
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while on active treatment compared to placebo.

CONCLUSIONS

The efficacy of all the extended-release opioids, when examined with studies of similar design, is within
the same range. This is the case whether efficacy is evaluated looking at mean PI, 30% responder rates,
or 50% responder rates. This is not surprising since all full mu agonists have the same pharmacological
effects. Our results are in agreement with those of another meta-analysis of opioids for chronic pain,
conducted by Furlan and colleagues, which concluded that there is no substantial difference between
types of opioids and analgesic potency (strong vs. weak opioids) (Furlan 2011) (Furlan’s analysis was only
performed on the Pl endpoint, not on the response rate).

Nevertheless, in some studies the effect size of the active treatment versus placebo appeared higher
than that for all studies combined: Hale 2010 (hydromorphone) for the change in Pl endpoint, and
Zogenix 2011 (HC-ER) and Katz 2007 (oxymorphone) for the responder rates endpoint. Interestingly, the
efficacy of HC-ER in the Zogenix 2011 study was within the average of all studies combined for the PI
endpoint but was higher than other studies for the responder rate endpoint. This finding suggests that
the numerical rankings of “efficacy” of mu agonist opioids across clinical trials is not robust when using
different methods of Pl, and supports the use of different approaches to measuring efficacy, and that all
these approaches need to be considered when conducting meta-analyses. Otherwise differences in
observed “efficacy” across studies can be falsely attributed to drug differences when they are more
likely due to differences in study design and conduct. Although all studies included in this meta-analysis
were EERW designs, these studies still differ in important features of study design (such as
inclusion/exclusion criteria, criteria for randomization, method of conversion and titration, use of
concomitant analgesics, etc.). Studies also differ substantially in study conduct, which unfortunately is
rarely described in detail in publications. Also the imputation method for efficacy data varies by study
and is sometimes not clearly described in the publications. Regarding safety, the overall picture
showed, unsurprisingly, that patients on active treatment generally have a greater chance of having an
AE and to be discontinued due to an AE.

In conclusion, the efficacy and safety of HC-ER, when evaluated on a variety of measures, is within the
expected norms of other extended-release opioids.
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Appendix 3: Zohydro Medication Guide

Medication Guide DRAFT This Medication Guide has been
Zohydro™ (zoh-hye-droh) (hydrocodone bitartrate) CII approved by the U.S. FDA
Extended-Release Capsules Issue: DATE

(10 mg, 15 mg, 20 mg, 30 mg, 40 mg and 50 mg)

What is the most important information I should know about Zohydro?

+ Zohydro can cause trouble breathing if used incorrectly. The breathing problems can even lead to
death. Follow your healthcare provider’s directions exactly.

» Zohydro capsules must be swallowed whole and should never be crushed, chewed or
dissolved. Chewing, crushing or dissolving Zohydro capsules could cause death from overdose.

e Do not consume alcohol while taking Zohydro. Even other medicines that may or may not
require a prescription, such as cough medicines, can have alcohol in them. Alcohol can increase
the risk of overdose and may lead to death.

What is Zohydro?

« Zohydro is a prescription medicine that contains the opioid (narcotic) pain medicine hydrocodone. It is
used to treat moderate to severe pain.

+ Zohydro is for patients who have constant pain that is expected to last for a long time. It is not for pain
that occurs only once in a while.

¢ Zohydro is a federally controlled substance (CII). This is because it contains a strong opioid
medicine that some people may abuse. Selling or giving away Zohydro is against the law.

Who should not take Zohydro?

Do not take Zohydro if you:

+ are having an asthma attack or have severe asthma, trouble breathing, or other lung problems.
+ have a bowel blockage or obstruction (paralytic ileus)

¢ What should I tell my healthcare provider before taking Zohydro?
* Tell your healthcare provider if you have a history of:

« trouble breathing or any lung problems e liver disease e low blood pressure
e head injury or brain problems e severe kidney disease e seizures
+« symptoms of constipation or blocked bowels e thyroid problems

* a disease that affects your gallbladder or pancreas such as pancreatitis
* a condition that affects your adrenal gland, such as Addison’s disease
e an enlarged prostate or problems urinating

* abuse of medications or street drugs, alcohol addiction, or mental health problems. Your chance of
being addicted to Zohydro is increased.

Tell your healthcare provider if you:
+ are pregnant or planning to become pregnant.
 are breastfeeding. Some hydrocodone passes into breast milk and may harm your baby.

e are taking prescription, over the counter medicines, vitamins or herbal supplements.
e aretaking medicines that treat infections or depression.
Be especially careful about taking other medicines that make you sleepy such as:

« other pain medicines e sleeping pills e medicines for anxiety e tranquilizers
« antihistamines ¢ medicines for nausea e antidepressants e muscle relaxants

Do not start taking any medicines while using Zohydro without talking to your healthcare provider first.
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How should I take Zohydro?
+ Do not change your dose. Take Zohydro exactly as prescribed by your healthcare provider.

« Zohydro capsules must be swallowed whole and should never be crushed, chewed or
dissolved. Taking chewed, crushed or dissolved Zohydro capsules is very dangerous. You could
die from an overdose of the medicine.

* Your healthcare provider may change your dose depending on your reactions to the medicine. Do
not change your dose unless your healthcare provider tells you to change it. Do not take Zohydro
more often than prescribed.

e Talk with your healthcare provider regularly about your pain. Your healthcare provider can decide
if you still need Zohydro, or if you need a different dose.

« Do not stop taking Zohydro without talking to your healthcare provider. If you stop taking
Zohydro suddenly, you may have withdrawal symptoms such as: nausea, vomiting, stomach
cramping, chills, sweating, anxiety, muscle pain.

How do I dispose of unused Zohydro?

e After you stop taking Zohydro, flush unused product down the toilet, unless otherwise directed.

What should I avoid while taking Zohydro?

¢ Do not drink alcohol or use prescription or over the counter medicines that contain
alcohol. Using alcohol while taking Zohydro can increase your risk of having an overdose and may
lead to death.

e Do not drive or operate heavy machinery, until you know how Zohydro affects you. Zohydro can
make you sleepy, dizzy, or lightheaded.

What are the possible side effects of Zohydro?

The most common side effects of Zohydro include:

« constipation e nausea e vomiting ¢ light-headedness
e dizziness e headache e drowsiness or sleepiness

Call your healthcare provider if you have any of the symptoms listed below:

* severe dizziness e severe constipation

* severe vomiting e abdominal pain, or abdominal bloating

Get emergency medical help if you have:

+ trouble breathing or shortness of breath

« extreme drowsiness, feel faint, confused

+ abnormal heart beat problems

« allergic reactions such as: trouble breathing, pounding heart beat, chest pain, swelling of the face

tongue or throat

These are not all the possible side effects of Zohydro. Call your doctor for medical advice about side
effects. You may report side effects to FDA at 1-800-FDA-1088.

For more information go to www.FDA.gov

For more information about Zohydro go to zohydrorems.com or call 1-866-ZOGENIX.
Manufactured by: Alkermes Gainesville LLC, Gainesville, GA.

Manufactured for: Zogenix, Inc., San Diego, CA



Advisory Committee Briefing Materials: Available for Public Release

Appendix 4: Patient Counseling Document

Patient Counseling Document on Extended-
Release | Long-Acting Opicids

Patient Counseling Document on Extended-
Release / Long-Acting Opicids

Patient
Name:

The DOs and DON'Ts of
Extended Release / Long - Acting Opioids
DO:
* Read the Medication Guide

= Take your medicine exactly as prescribed

+  Store your medicine away from children and in a safe
place

»  Flush unused medicine down the toilet

+  Call your healthcare provider for medical advics
about side effects. You may report side effects to
FDA at 1-800-FDA-1088.

Call 911 or

local emer service right ifz

= You take too much medicine
= You have trouble breathing, or shoriness of breath

A child has taken this medicine

Talk to your healthcare provider:
+  Ifthe dose you are taking does not control your pain
= About any side effects you may be having
«  About all the medicines you take including over-the-

counter medicines, vitamins, and dietary
supplements

DON'T:
Do not give your medicine fo others
Do not take medicine unless it was prescribed for

you
Do not stop taking your medicine without talking

to your healthcare provider

Do not break, chew, crush, dissolve, or inject your
medicine. If you cannot swallow your medicine
whole, talk to your healthcare prowder.

Do not drink alcohol while taking this medicne

For additional information on your medicine go to:
dailymed.nlm.nih.gov

Patient
Name:

Patient Specific Information

Take this card with you every time you see your
healthcare provider and tell him/her:

* Your complete medical and family history,
including any history of substance abuse or
mental illness

+ The cause, severity, and nature of your pain

+ Your freatment goals

+ All the medicines you take, including over-the-
counter (non-prescription) medicinas, vitamins,
and dietary supplements

+ Any side effects you may be having

Take your opioid pain medicine exactly as
prescribed by your healthcare provider.




29 February 2012

Initial REMS Approval: mm/yyyy

PROPOSED EXTENDED-RELEASE (ER) AND LONG-ACTING (LA) OPIOIDS
RISK EVALUATION AND MITIGATION STRATEGY (REMS)

Advisory Committee Briefing Materials: Available for Public Release

Page 1 of 28


ES27494
Text Box
 
  
   Advisory Committee Briefing Materials: Available for Public Release


I. GOAL:

29 February 2012

Reduce serious adverse outcomes resulting from inappropriate prescribing, misuse and
abuse of extended-release (ER) and long-acting (LA) opioids (collectively referred to as
ER/LA opioids) while maintaining patient access to pain medications. Adverse outcomes
of concern include addiction, unintentional overdose, and death.

Il. REMS ELEMENTS:

A. Medication Guide

A Medication Guide will be dispensed with each ER/LA opioid prescription in
accordance with 21 CFR § 208.24.

The Medication Guides for ER/LA opioids are part of the ER/LA opioid REMS
program and will be available on the ER/LA opioids REMS website (www.ER-
LA-opioidREMS.com).

B. Elements To Assure Safe Use

1. Training will be made available to healthcare providers who prescribe ER/LA

opioids.

a. The NDA/ANDA holders of ER/LA opioid products (“NDA/ANDA
holders”) will ensure that training is made available to healthcare
providers who prescribe ER/LA opioids.

The content of the training will be based on the learning
objectives established by FDA, in FDA’s Blueprint for
Prescriber Education for the Extended-Release/Long-Acting
opioid Class-wide REMS (FDA Blueprint). The FDA Blueprint
contains core messages about the safe use and risks of ER/LA
opioids.

. The training will be developed and conducted by accredited,

independent continuing education (CE) providers, under
educational grants provided by the NDA/ANDA holders.
NDA/ANDA holders will not have input on the content of the
training, and instead NDA/ANDA holders will refer CE
providers to the FDA Blueprint posted on the FDA’s website,
www.xxxx.fda.gov.

The training must include a knowledge assessment and proof
of successful program completion.
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iv. NDA/ANDA holders will maintain, on the ER/LA opioid
REMS website (www.ER-LA-opioidREMS.com ), a current
list of accredited CE programs supported by educational grants
from the NDA/ANDA holders that meet the requirements of
the ER/LA Opioid REMS.

v. NDA/ANDA holders will ensure that an independent audit of
the CE providers’ educational materials (supported by
educational grants from the NDA/ANDA holders) is conducted
to evaluate the quality of the CE content against the FDA
Blueprint as well as against the Accreditation Council for
Continuing Medical Education (ACCME) standards for CE.

b. NDA/ANDA holders will ensure that a copy of the Patient Counseling
Document (PCD) on Extended-Release/Long-Acting Opioids is
provided to prescribers; the PCD can be used by prescribers to counsel
patients on the risks and safe use of ER/LA opioids that are common
to all ER/LA opioid products.

i. NDA/ANDA holders will make the PCD available on the
ER/LA Opioid REMS website (www.ER-LA-
opioidREMS.com ), and will provide it to prescribers, upon
request.

ii. Information regarding ordering copies of the PCD can be found
on the ER/LA opioid REMS website (www.ER-LA-
opioidREMS.com).

c. NDA/ANDA holders will ensure that within 30 calendar days of the
availability of the first prescriber training, as described in B.1.a above,
the Dear Healthcare Professional Letter will be sent to all prescribers
who are registered with Drug Enforcement Administration (DEA) to
prescribe Schedule 2 and 3 drugs.

I. The prescribers will be identified via the DEA Registration
Database; this database will be reviewed on an annual basis
and the Dear DEA-Registered Prescriber Letter sent to all new
DEA registrants with prescribing authority for drug products
subject to this REMS.

ii. NDA/ANDA holders will distribute the letter to each prescriber
identified, as described in B.1.c. and B.1.c.i above, a minimum
of one time. A copy of the PCD will be enclosed with the
letters. In addition, a PCD Order Form will also be included to
facilitate the ordering of additional PCDs.

iii. NDA/ANDA holders will make the letter available on the
ER/LA Opioid REMS website (www.ER-LA-
opioidREMS.com ) at the date of the first mailing and will
maintain the letters on the website for a time period of one year
from the date of the first mailing.
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d. NDA/ANDA holders will ensure that within 30 calendar days of the
availability of the first prescriber training, as described in B.1.a above,
the Dear Professional Associations /Licensing Boards Letter will be
sent to the leadership of selected organizations, and professional
associations, and request that they disseminate this information to their
members.

NDA/ANDA holders will distribute the letter to each
organization listed in B.1.d.ii below a minimum of one time.
The PCD will be enclosed with the letters.

. The letter and enclosures referenced above, will be sent to the

following entities:
a) State Licensing Boards of:
1) Medicine (allopathic and osteopathic)
2) Nursing
3) Dentistry
b) Associations of State Licensing Boards:
1) Federation of State Medical Boards
2) National Council of State Boards of Nursing
3) American Association of Dental Boards

c) Learned Societies and Professional Associations, including,
but not limited to:

1) American Academy of Addiction Psychiatry

2) American Academy of Family Physicians

3) American Academy of Hospice and Palliative Medicine
4) American Academy of Neurology

5) American Academy of Nurse Practitioners

6) American Academy of Nursing

7) American Academy of Orofacial Pain

8) American Academy of Pain Management

9) American Academy of Pain Medicine

10) American Academy of Physical Medicine and
Rehabilitation

11) American Academy of Physician Assistants

12) American Association of Colleges of Osteopathic
Medicine

13) American Association of Colleges of Nursing

Page 4 of 28



d)

29 February 2012

14) American Association of Poison Control Centers
15) American Board of Medical Specialties

16) American Board of Orofacial Pain

17) American College of Nurse Practitioners

18) American College of Osteopathic Family Physicians
19) American College of Physicians

20) American College of Rheumatology

21) American Dental Association

22) American Dental Education Association

23) American Medical Association

24) American Medical Directors Association

25) American Nurses Association

26) American Nurses Credentialing Center

27) American Osteopathic Association

28) American Osteopathic Association of Addiction
Medicine

29) American Pain Society

30) American Society of Addiction Medicine

31) American Society for Pain Management Nursing
32) American Society of Anesthesiologists

33) American Society of Pain Educators

34) Association of American Medical Colleges

35) Council of Medical Specialty Societies

36) Hospice and Palliative Nurses Association

37) National Association of Managed Care Physicians

38) National Association of State Controlled Substances
Authorities

39) National Commission on Certification of Physician
Assistants

40) National Hospice and Palliative Care Organization

Health Professional Continuing Education Accrediting
Bodies, including, but not limited to:

1) Alliance for Continuing Medical Education
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e. NDA/ANDA holders will ensure that within 30 calendar days of the
approval of the REMS, the ER/LA Opioid REMS website (www.ER-
LA-opioidREMS.com ) will be accessible.

i.  Within 30 days of approval of the REMS, the NDA/ANDA
holders will provide electronic access to the PCD via the
ER/LA Opioid REMS website.

ii. The Dear Healthcare Professional Letter and Dear Professional
Associations/Licensing Boards Letter will be posted to the
website within 30 days of the first CE prescriber training
availability.

ii. An electronic link to FDA’s Blueprint posted on the Agency’s
website will also be displayed.

NDA/ANDA holders will establish one main toll-free number to
answer general questions about the ER/LA opioid REMS and REMS
materials as listed in section f below. Product-specific questions or
concerns will be routed to the appropriate NDA/ANDA holder.

f. The following materials are part of the ER/LA opioid REMS and are
appended:

- Patient Counseling Document (PCD) on Extended-Release/Long-
Acting Opioids

- PCD Order Form

- Dear Healthcare Professional Letter

- Dear Professional Associations/Licensing Boards Letter

- ERJ/LA Opioid REMS website (www.ER-LA-opioidREMS.com)

C. Timetable for Submission of Assessments

NDA/ANDA holders will submit REMS Assessments to the FDA at 6 months and
12 months from the date of REMS approval, and annually thereafter. To facilitate
inclusion of as much information as possible while allowing reasonable time to
prepare the submission, the reporting interval covered by each assessment should
conclude no earlier than 60 days before the submission date for that assessment.
NDA/ANDA holders will submit each assessment so that it will be received by
the FDA on or before the due date.
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Appendix 1. Medication Guide

Medication Guide DRAFT This Medication Guide has been
Zohydro” (zoh-hye-droh) (hydrocodone bitartrate) CII approved by the U.S. FDA
Extended-Release Capsules Issue: DATE

(10 mg, 15 mg, 20 mg, 30 mg, 40 mg and 50 mg)

What is the most important information I should know about Zohydro?

* Zohydro can cause trouble breathing if used incorrectly. The breathing problems can even lead to
death. Follow your healthcare provider’s directions exactly.

« Zohydro capsules must be swallowed whole and should never be crushed, chewed or
dissolved. Chewing, crushing or dissolving Zohydro capsules could cause death from overdose.

¢ Do not consume alcohol while taking Zohydro. Even other medicines that may or may not
require a prescription, such as cough medicines, can have alcohol in them. Alcohol can increase
the risk of overdose and may lead to death.

What is Zohydro?

e Zohydro is a prescription medicine that contains the opioid (narcotic) pain medicine hydrocodone. Itis
used to treat moderate to severe pain.

« Zohydro is for patients who have constant pain that is expected to last for a long time. It is not for pain
that occurs only once in a while.

¢ Zohydro is a federally controlled substance (CII). This is because it contains a strong opioid
medicine that some people may abuse. Selling or giving away Zohydro is against the law.

Who should not take Zohydro?
Do not take Zohydro if you:
« are having an asthma attack or have severe asthma, trouble breathing, or other lung problems.

« have a bowel blockage or obstruction (paralytic ileus)

« What should I tell my healthcare provider before taking Zohydro?
e Tell your healthcare provider if you have a history of:

e trouble breathing or any lung problems e liver disease ¢ low blood pressure
e head injury or brain problems e severe kidney disease e seizures
e symptoms of constipation or blocked bowels e thyroid problems

e a disease that affects your gallbladder or pancreas such as pancreatitis
e a condition that affects your adrenal gland, such as Addison’s disease
e an enlarged prostate or problems urinating

e abuse of medications or street drugs, alcohol addiction, or mental health problems. Your chance of
being addicted to Zohydro is increased.

Tell your healthcare provider if you:

e are pregnant or planning to become pregnant.

e are breastfeeding. Some hydrocodone passes into breast milk and may harm your baby.
e are taking prescription, over the counter medicines, vitamins or herbal supplements.

e are taking medicines that treat infections or depression.

Be especially careful about taking other medicines that make you sleepy such as:

e other pain medicines e sleeping pills ¢ medicines for anxiety e tranquilizers
e antihistamines ¢ medicines for nausea e antidepressants e muscle relaxants

Do not start taking any medicines while using Zohydro without talking to your healthcare provider first.
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How should I take Zohydro?
+ Do not change your dose. Take Zohydro exactly as prescribed by your healthcare provider.

« Zohydro capsules must be swallowed whole and should never be crushed, chewed or
dissolved. Taking chewed, crushed or dissolved Zohydro capsules is very dangerous. You could
die from an overdose of the medicine.

* Your healthcare provider may change your dose depending on your reactions to the medicine. Do
not change your dose unless your healthcare provider tells you to change it. Do not take Zohydro
more often than prescribed.

* Talk with your healthcare provider regularly about your pain. Your healthcare provider can decide
if you still need Zohydro, or if you need a different dose.

+ Do not stop taking Zohydro without talking to your healthcare provider. If you stop taking
Zohydro suddenly, you may have withdrawal symptoms such as: nausea, vomiting, stomach
cramping, chills, sweating, anxiety, muscle pain.

How do I dispose of unused Zohydro?

e After you stop taking Zohydro, flush unused product down the toilet, unless otherwise directed.

What should I avoid while taking Zohydro?

¢ Do not drink alcohol or use prescription or over the counter medicines that contain
alcohol. Using alcohol while taking Zohydro can increase your risk of having an overdose and may
lead to death.

¢ Do not drive or operate heavy machinery, until you know how Zohydro affects you. Zohydro can
make you sleepy, dizzy, or lightheaded.

What are the possible side effects of Zohydro?

The most common side effects of Zohydro include:

+ constipation e nausea e vomiting ¢ light-headedness

e dizziness ¢ headache e drowsiness or sleepiness

Call your healthcare provider if you have any of the symptoms listed below:

* severe dizziness e severe constipation

* severe vomiting e abdominal pain, or abdominal bloating

Get emergency medical help if you have:

e trouble breathing or shortness of breath

« extreme drowsiness, feel faint, confused

e abnormal heart beat problems

+ allergic reactions such as: trouble breathing, pounding heart beat, chest pain, swelling of the face
tongue or throat

These are not all the possible side effects of Zohydro. Call your doctor for medical advice about side
effects. You may report side effects to FDA at 1-800-FDA-1088.

For more information go to www.FDA.gov

For more information about Zohydro go to zohydrorems.com or call 1-866-ZOGENIX.
Manufactured by: Alkermes Gainesville LLC, Gainesville, GA.

Manufactured for: Zogenix, Inc., San Diego, CA
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Appendix 2. Screenshots of Opioid REMS Website

Opioid REMS

elease and Long-Acting Opioid

sion and Mitigation Strategy

Important Safety Information ¥ Medication Guides U.S. Prescribing Information

. g : dak Materials for Healthcare
The ER/LA Opioid REMS is a risk mitigation strategy Pk 151015
required by the Food and Drug Administration.
ER/LA Opioid REMS Continuing
The goal of this REMS is to reduce serious adverse outcomes resulting from inappropriate Education (Coming Soon)
prescribing, misuse and abuse of ER/LA opioids while maintaining patient access to pain . )
medications. Adverse outcomes of concern include addiction, unintentional overdose, Del:; DEA-Registered Prescriber
JE— Letter (Coming Soon)
Under the conditions specified in this REMS, prescribers of ER/LA opioids are strongly Palien Covrmelnj Oocument
encouraged to do all of the following: Medication Guides (Coming Soon)
* Train (Education) - Complete a REMS-compliant education program offered by an FAQs [prescribers] (Coming Soon)
accredited provider of continuing education (CE) for your discipline _ )
FAQs [phammacists/pharmacies]
+ Counsel Your Patients - Discuss the safe use, storage, and disposal of ER/LA opioids {Coming Soon)
with patients and/or their caregivers every time you prescribe these medicines. Click
here for the Patient Counseling Document (PCD)
« Emphasize to patients and their caregivers the importance of reading the Medication : 2
Guide that they will receive from their pharmacist every time an ER/LA opioid analgesic Materials for Patients
is dispensed to them
« Consider the use of tools to improve patient safety and compliance, such as a Medication Guides (Coming Soon)
Patient-Prescriber Agreement (PPA), when prescribing these medicines. FAQs (Coming Soon)

Click here for a complete list of products covered under the

ER/LA Opioid REMS Program If you are a CE provider, click here for
more information. (Coming Soon)

For additional information about the ER/LA Opioid REMS Program,
call 1-800-XXX-XXXX.
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Selected Important Safety Information
ABUSE POTENTIAL AND RISK OF LIFE-THREATENING RESPIRATORY DEPRESSION

The branded and generic drug products subject 1o this REMS include af
+ extended-release, oral dosage forms containing
- hydromorphone,
- morphine,
= oxycodone,
= oxymorphone, or
- tapentadol;
+ fentanyl and ! delivery systems, and
= methadone tablets and solubions that are indicaled for use as analgesics.
These drug products will be collectively referred lo as Extended-Release and Long-Acting (ERILA) prescription opioid analgesics.
ER/LA prescription opioid analgesics are opioid agonists and Schedule 11 or, Schedule I1l, as is the case with fransdermal buprenorphine,

controlled substances with abuse Nabilties similar to other opsold agonists. Iland 11l opioid subst: have high potential
Tor abuse and risk of fatal due to respiralory

ERI/LA opiold analgesics can be abused in a manner similar i other opiold agonists, legal of licit. This should be considered when
prescribing or dispensing ER/LA opiold in where the or is about an risk of

misuse, abuse, of diversion.

Persons at increased risk for opéoid abuse include those with a personal or family history of substance abuse (including drug or alcohal abuse
or addiction) or mental liness (e.g.. major depression). Palients should be assessed for their clinical risks for oploid abuse or addiction prior fo
Dpeing prescribed opioids. All patients receiving opioids should be routinely monitored for signs of misuse, abuse and addiclion.

ERILA opioid ! o fentanyl, oxycodone, and
tapentadol are indicated for the management of moderate to severe pain when a continuous, around-the-clock opioid analgesic is needed for
an extended period of time. ER/LA opioid analgesics are not indicated for acute pain. Additionally, ER hydromorphone and

fentanyl are for use in opicid-tolerant patients only. For some of the other ERILA opioid analgesics,
certain dosage strengths or certain doses are for use in opioid-tolerant patients only. Consull the Full Prescribing
for dosing instructions for patients who are not opioid tolerant. ER/LA opioid analgesics are not intended for acute pain, pain that is mild or not
expecied to persist for an extended peniod of ime, of for use on an as-needed basis.

Patients considered opioid tolerant are those who are taking at least 60 mg oral 25 meg 30 mg oral
oy Bmg oral . 25 mg oral oran dose of another opioid for one week

of longer,

ER/LA opiold analgesic formulations have product specific dosage and Refer fo the Full F

Information for specific doses and dosing recommendations.

ER/LA oral dosage forms must be swallowed whole and must not be cut, broken, chewed, crushed, or dissolved. Taking cut, broken, chewed,
crushed or dissolved oral dosage forms leads 10 rapid release and absorption of a potentially fatal dose of the opioid agonist. For patients who
have difficulty swallowing their medication whobe, certain oral products may be opened and sprinkled on applesauce — refer 1o the
product-specific Full Prescribing Information.

Transsermal dosage foms MUst not Be cut, damaged, chewed, swallowed of used in ways other than Indicated since is may cause choking
of overdose resulting in death. Avold direct external heat sources o site and area

ER/LA opioid are in pabients with a known to any of the of ER/LA opioid analgesics,
Inchuding the respective active Ingredients, of in any situation where opioids are contraindicated; in patients who have signincant respiratory
depression; in patients who have acute or severe bronchial asthma; or in patients who have or are suspected of having paralytic ileus.
.ER P and fentanyl products are confraindicated for use in oplokd non-tolerant patients. These
are not all of those for each individual ER/LA opioid analgesic; therefore, the Full Prescribing Information
for the ER/LA opiold must be

The concomitant use of ER/LA oploid analge g buprenorphine, fentanyl, . of oxycodone with cytochrome P450 3A4
inhibitors may resull in increased opioid plasma concentralions and may cause fatal respi P .

Adverse Reactions

Serious adverse reactions of ER/LA opéold include life ¥ , apnea, anmest,

depression, hypolension, and death.

Accidental exposure of ER/LA opiolds, especially in children, can result in death.

With methadone, cases of QT interval prolongation and serious arrythmia (lorsades de poinles) have been observed during ireatment. Most

cases involve patients being treated for pain with large, multiple day doses of methadone, although cases have been reported in patients
receiving doses commonly used for maintenance treatment of opicéd addicion. A positive-controlled study of the effects of transdermal

buprenarphine on the QTc interval in healthy subjects ne clinically ghul effect at a P P dose of
10 - however, a dose of 40 (given as two 20 systems)
was observed to prolong the QTc interval,

The most common adverse reactions of ER/LA opioid analgesics include: Ip . nausea, e, vomiting, pruntus,

neadache, dry mouth, asthenia, and swealing. Additionally, e following have been reported with transdemal buprenorphing and fentanyl
products: appiication site pruritus, application site erythema, and appication site rash. Refer to the individual Full Prescnbing information for
all product-specilic adverse reactions.

Adverse Event Reporting

Flease report all suspected adverse reactions associated with the use of the specific ER/LA opiokd analgesic to the appropriate company. You
may also report adverse events drectly to the FOA'S Medwatch Reporting System:
+ by calling 1-800-FDA-1088 (1-800-332-1088),
» online al hitps:(www. accessdata fda goviscriptemedwatchimedwatch-online him  or
« by mail using the fikable portable document formal (PDF) Form FDA 3500, available at
hitp.ivwww. Ida govidownicads/ SatetyMedWatchDownloadF orms/UCMOB2 725 pdt.

Fatient and Guide

The Patient Counseling Document (PCD) on Extended-Release/long-Acting Opioids ks a tool unique to this REMS designed to faciitate
impartant discussions with your patients for whom you select an ERVLA opioid analgesic. The PCD should be provided 1o the patient andior
their caregiver at the tme of I contains salely about the drug products subject lo this REMS and includes
space for you 1o write additional information 1o help your patients use their ER/LA opiold analgesic safely.

Patienits and their caregivers should be on: the of taking these medicines exactly as you prescribe them, the need o

store ER/LA opioid analgesics safely and securely — out of the reach of children, pets, and household acquaintances to avod risks from
the of nol sharing these even il has the same as lhe pabient, and the

proper methods of disposal of unneeded ER/LA opioid analgesics.

It is important that you encourage your patients to read the relevant Medication Guide when they pick up their prescription from the pharmacy.

The Meds Guide provides on the safe and effective use of the specific ER/LA opioid analgesic prescribed.

| Privacy | Terms of Use
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Important Safety information

.4 Medication Guides

Products covered under the ER/LA Opioid REMS Program, with
Prescribing Information & Medication Guides

Brand Name Products

Trade Name Generic Name

Avinza® Morphine Suifate
Extended-release Capsules

Butrans® Buprenorphine Transdermal
System

Dolophine® Methadone Hydrochloride Tablets

Duragesic” Fentanyl Transdermal System

**Embeda” Morphine Suifate and Naltrexone
Extended-release Capsules

Exalgo” Hydromorphone Hydrochloride
Extended-release Tablets

Kadian® Morphine Sulfate
Extended-release Capsules

MS Contin® Morphine Sulfate
Controlled-release Tablets

Nucynta® ER Tapentadol

Opana®™ ER Oxymorphone Hydrochloride
Extended-release Tablets

OxyContin" Oxycodone Hydrochloride
Controlled-release Tablets

*Palladone”™ Hydromorphone Hydrochloride
Extended-release Capsules

*No longer being marketed, but is sfill approved.
***Not currently being marketed, but is still approved.

Sponsor

Pfizer

Purdue Pharma L.P.

Roxane Laboratories, Inc.

Janssen Pharmaceuticals

Pfizer

Mallinckrodt

Actavis

Purdue Pharma L.P.

Janssen Pharmaceuticals

Endo Pharmaceuticals

Purdue Pharma L.P.

Purdue Pharma L.P.

Links

+ U.S. Prescribing Information (Coming Soon)
+ Medication Guide (Coming Soon)

* U.S. Prescribing Information (Coming Soon)
+ Medication Guide (Coming Soon)

+ U.8. Prescribing Information (Coming Scon)
+ Medication Guide (Coming Soon)

+ U_S. Prescribing Information (Coming Soon)
* Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)
* Medication Guide (Coming Soon)

+ U.S. Prescribing Information {Coming Soon)
* Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)
* Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)

+ Medication Guide (Coming Soon)

= U.8. Prescribing Information (Coming Soon)
* Medication Guide (Coming Soon)

* U_S. Prescribing Information (Coming Soon)
* Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)
+ Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)

* Medication Guide (Coming Soon)
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Generic Products

Drug Name Generic Name
Fentanyl Fentanyl Extended-release
Transdermal System
Fentanyl Fentanyl Extended-release
Transdermal System
Fentanyl Fentanyl Extended-release
Transdermal System
Fentanyl Fentanyl Extended-release
Transdermal System
Fentanyl Fentanyl Extended-release
Transdermal System
Fentanyl Fentanyl Extended-release
Transdermal System
Methadone Methadone HCI Tablets
Hydrochloride
Methadone Methadone HCI Tablets
Hydrochloride
Methadone Methadone HCI Tablets
Hydrochloride
Methadone Methadone HCI Oral Solution
Hydrochloride
Methadone Methadone Hydrochloride
Hydrochloride Intensol™ Oral Concentrate
Methadone Methadone Hydrochloride
Hydrochloride Tablets
Methadone Methadone HCI Oral Solution
Hydrochloride
Morphine Sulfate Morphine Sulfate
Extended-release Tablets
Morphine Sulfate Morphine Sulfate
Extended-release Tablets
Morphine Sulfate Morphine Sulfate
Extended-release Tablets
Morphine Sulfate Morphine Sulfate
Extended-release Capsules
Morphine Sulfate Morphine Sulfate
Extended-release Tablets
Oxycodone **QOxycodone HCI
Hydrochloride Extended-release Tablets
Oxycodone **QOxycodone HCI
Hydrochloride Extended-release Tablets
Oxycodone **Oxycodone HCI
Hydrochloride Extended-release Tablets
Oxymorphone Oxymorphone HCI
Hydrochloride Extended-release Tablets
** Tentatively approved products

Sponsor

Actavis

Mallinckrodt

Mylan Tech Inc.

Links

* U.S. Prescribing Information (Coming Soon)
= Medication Guide (Coming Soon)

* U.S. Prescribing Information (Coming Soon)
+ Medication Guide (Coming Soon)

= U.S. Prescribing nformation (Coming Soon)

Noven, Inc.

= Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)
= Medication Guide (Coming Scon)

Teva Pharn

* U.S. Prescribing (Coming Soon)

usa

Watson F

+ Medication Guide (Corning Soon)

= U.S. Prescribing Information (Coming Soon)

ThePharmaNetwork

Mallinckrodt

Sandoz

Roxane Laboratories, Inc.

* Medication Guide (Coming Soon)

= U.S. Prescribing Information (Coming Soon)
* Medication Guide (Coming Soon)

= U.S. Prescribing Information (Coming Soon)
+ Medication Guide (Coming Soon)

+ U.S. Prescribing Infermation (Coming Soon)
» Medication Guide (Coming Soon)

= U.S. Prescribing Information (Coming Soon)
= Medication Guide (Coming Soon)

= U.S. Prescribing Information (Coming Soon)

+ Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)

* Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)
+ Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)

* Medication Guide (Coming Scon)

= U.S. Prescribing Information (Ceming Soon)

L Inc.
Roxane Li ., Inc.
VistaPharm
Endo
Nesher Ph icals
Mallinckrodt
Watson Pharmaceuticals
Rhodes

Pharmaceuticals L.P.

= Medication Guide (Coming Soon)

= U.S. Prescribing Information (Coming Soon)
* Medication Guide (Corning Soon)
= U.S. Prescribing (Coming Soon)
= Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)
= Medication Guide (Coming Soon)

+ U.S. Prescribing Information (Coming Soon)

= U.S. Prescribing Information (Coming Socn)

« U.S. Prescribing Information (Coming Soon)

Mallinckrodt

* Medication Guide (Coming Soon)
Teva Pharm I
USA - Medication Guide (Coming Scon)
Endo Ph tical

» Medication Guide (Coming Soon)
Actavis

= U.S. Prescribing Information (Coming Soon)
+ Medication Guide (Coming Soon)
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Selected Important Safety Information
ABUSE POTENTIAL AND RISK OF LIFE-THREATENING RESPIRATORY DEPRESSION

The branded and generic drug products subject to this REMS include alr
- extended-release, oral dosage forms containing
- hydromorphone,
- morphine,
- oxycodone,
- oxymorphone, or
- tapentadol;
+ fentanyl and delivery systems, and
- methadone tablets and solutions thal are indicated for use as analgesics.
These drug products will be collectively refermed to as Extended-Release and Long-Acting (ERVLA) prescription opioid analgesics.

ER/LA prescription opiold analgesics are opioid agonists and Schedule 1| or, Schedule 11l, as is the case with transdermal buprenorphine,
controlled substances with abuse liabdities similar (o other opoid agonists. Schedute Il and Schedule 11l opioid substances have high potential

for abuse and risk of fat due to ¥
ER/LA opioid analgesics can be abused in a manner similar to other opiokd agonists, kegal or illicit. This should be considered when
[ i of ERLA opiokd in i where the of pharmacist is concemed aboul an increased nsk of

misuse, aluﬂ: or diversion.

Persons al increased risk for apioid abuse include those with a persanal or family history of substance abuse (including drug of alcohol abuse
o addiction) or mental liness (e.g., major depression). Patients should be assessed for thear clinkcal risks for oplold abuse or addicion prior to
being prescribed opioids. All patients receiving opioids should be routinely monilored for signs of misuse, abuse and addiction.

ERILA opioid fentanyl, hy y and
are for the of to severe pain when a continuous, arcund-the-clock oplold analgesic is needed for
an extended period of lime. ER/LA opioid are not for acute pain. Additionally, ER hydromorphone and
fentanyl are for use in opioid-tolerant patients only. For some of the other ER/LA opioid analgesics,
certain dosage strengths or certain doses are for use in opioid-tolerant patients only. Consul ihe Full F
for dosing instructions for patients who are not opioid tolerant. ERALA opioid analgesics are not intended for acule pain, pahmatlsmlnotml
expected o persist for an extended period of time, or for use on an as-needed basis

Patients considered opioid tolerant are those who are taking at least 60 mg oral .25 meg . 30 mg oral
8 mg oral hy . 25 mg oral Y. OF an dose of another opioid for one week

or longer.
ER/LA opiokd analgesic formulations have product specific dosage and administration instructions. Refer to the: individual Full Prescribing
Information for specific doses and dosing recommendations.

ER/LA oral dosage forms must be swallowed whole and must not be cut, broken, chewed, crushed, or dissoived. Taking cut, broken, chewed,
crushed o dissolved oral dosage forms keads to rapid release and absorption of a potentially fatal dose of the opiokd agonist. For patients who
have difficulty swallowing their medication whole, certain oral products may be opened and sprinkled on applesauce - refer to the
product-specific Full Prescribing Information.

Transdermal dosage forms must not be cul, damaged, chewed, swallowed of used in ways ofher than indicated since this may cause choking
of overdose resulting in death. Avold direct external heat sources fo site and 0 area.

ERILA opiokd anaigesics are contraindicated in patients with a known hyp y to any of the comy of ER/LA opiok analgesics,
including the respective active ingredients, or in any situation where opioids are contraindicated; in patients who have significant respiratory
depresskon; in patients who have acule or severe bronchial asthma; of in patients who have or are suspected of having paraytic ileus.
ER hy and fentanyl products are contraindicated for use in opioid non-loleran! patients. These
are not all of those for each individual ER/LA opicid analgesic; therefore, the Full Prescribing Information
for the ER/LA opioid must be

The concomitant use of ER/LA opioid fentanyl, o with P450 344
inhibitors may result in increased opioid plasma jons and may cause ially fatal ¥

Adverse Reactions

Serious adverse reactions of ER/LA opioid include: life: i . apnea, y arest, circulatory
depression, hwpolension, and death.

Accidental exposure of ER/LA opioids, especially in children, can result in deatn.

with methadone, cases of QT interval prolongation and sefious anmythmia (torsades de pointes) have been observed during treatment. Most
cases involve patients being trealed for pain with large, multiple daity doses of methadone, although cases have been reported in patients

receiving doses used for of opiokd addiction. A positive-controlied study of the effects of transdermal
buprenorphine on the OTe interval in healthy subjects no clinically effect ata o af
10 MEgMour, however, a dase of 40 (given as two 20 meghour systems)
was obsenved lo prolong the QT¢ interval.

The most comman adverse reactions of ER/LA opioid include nausea, vomiting, prusitus,
headache, dry mouth, asthenia, and sweating. Additionally, the following have been reported with transdermal buprenarphine and fentanyl
products: application sile prusitus, site ery . and site rash. Refer to Ihe Full F g Tor

all product-specific adverse reactions.

Adverse Event Reporting
Please report all suspecied adverse reactions assoclated with the use of the specific ER/LA oploid analgesic to the appropriate company. You
may also report adverse events directly to the FDW's MedWalch Reporting System:

- by caling 1-800-FDA-1088 (1-800-332-1088),

= online at hitps \www accessdata fda goviscripts/medwatchimedwatch-onling him or

. wmmlmmmmmm(mnrmmm available at
it fwww fda M ormasICMOB2725 paf

Patient D and Guide

The Patient Counseling Document (PCO) on Extended-Release/Long-Acting Opiokds is a tool unique o this REMS designed to facilitate
Important discussions with your patients for whom you select an ER/LA opéoid analgesic. The PCD should be: proviged to the patient and/or

their caregiver at the time of pi W contains safety about the drug products subject 1o this REMS and includes
space for you to write additional information to help your patients use their ER/LA opioid analgesic safely.
Patients and their careg should be ¢ on; the imp e of taking these medicines exactly as you prescribe them, the need fo

memmammammm ~ out of the reach of children, pets, and household acquaintances to avoid risks from
e of nod sharing these medications, even il someone has the same symploms as the pabent, and the
mwmwuonwumwmemnwaanageﬂes

It Is important that you encourage your patients to read fhe relevant Medication Guide when they pick up their prescription from the pharmacy.
The jon Guide provides on the safe and effective use of the specific ER/LA opioid analgesic prescritbed.

Page 13 of 28

| Privagy | Termsof Use



Selected Important Safety Information
ABUSE POTENTIAL AND RISK OF LIFE-THREATENING RESPIRATORY DEPRESSION

The branded and generic drug products subject to this REMS include alr
- extended-release, oral dosage forms containing
- hydromorphone,
- morphine,
- oxycodone,
- oxymorphone, or
- tapentadol;
+ fentanyl and delivery systems, and
- methadone tablets and solutions thal are indicated for use as analgesics.
These drug products will be collectively refermed to as Extended-Release and Long-Acting (ERVLA) prescription opioid analgesics.

ER/LA prescription opiold analgesics are opioid agonists and Schedule 1| or, Schedule 11l, as is the case with transdermal buprenorphine,
controlled substances with abuse liabdities similar (o other opoid agonists. Schedute Il and Schedule 11l opioid substances have high potential

for abuse and risk of fat due to ¥
ER/LA opioid analgesics can be abused in a manner similar to other opiokd agonists, kegal or illicit. This should be considered when
[ i of ERLA opiokd in i where the of pharmacist is concemed aboul an increased nsk of

misuse, aluﬂ: or diversion.

Persons al increased risk for apioid abuse include those with a persanal or family history of substance abuse (including drug of alcohol abuse
o addiction) or mental liness (e.g., major depression). Patients should be assessed for thear clinkcal risks for oplold abuse or addicion prior to
being prescribed opioids. All patients receiving opioids should be routinely monilored for signs of misuse, abuse and addiction.

ERILA opioid fentanyl, hy y and
are for the of to severe pain when a continuous, arcund-the-clock oplold analgesic is needed for
an extended period of lime. ER/LA opioid are not for acute pain. Additionally, ER hydromorphone and
fentanyl are for use in opioid-tolerant patients only. For some of the other ER/LA opioid analgesics,
certain dosage strengths or certain doses are for use in opioid-tolerant patients only. Consul ihe Full F
for dosing instructions for patients who are not opioid tolerant. ERALA opioid analgesics are not intended for acule pain, pahmatlsmlnotml
expected o persist for an extended period of time, or for use on an as-needed basis

Patients considered opioid tolerant are those who are taking at least 60 mg oral .25 meg . 30 mg oral
8 mg oral hy . 25 mg oral Y. OF an dose of another opioid for one week

or longer.
ER/LA opiokd analgesic formulations have product specific dosage and administration instructions. Refer to the: individual Full Prescribing
Information for specific doses and dosing recommendations.

ER/LA oral dosage forms must be swallowed whole and must not be cut, broken, chewed, crushed, or dissoived. Taking cut, broken, chewed,
crushed o dissolved oral dosage forms keads to rapid release and absorption of a potentially fatal dose of the opiokd agonist. For patients who
have difficulty swallowing their medication whole, certain oral products may be opened and sprinkled on applesauce - refer to the
product-specific Full Prescribing Information.

Transdermal dosage forms must not be cul, damaged, chewed, swallowed of used in ways ofher than indicated since this may cause choking
of overdose resulting in death. Avold direct external heat sources fo site and 0 area.

ERILA opiokd anaigesics are contraindicated in patients with a known hyp y to any of the comy of ER/LA opiok analgesics,
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ER/LA Opioid REMS

The Extended-Release and Long-Acting Opioid
Risk Evaluation and Mitigation Strategy

Medication Guides U.S. Prescribing Information

WEB SITE TERMS OF USE

The information provided on this LA/ER (long acting/extended release) Opioid Drug REMS program Internet Web site (“Site™) is for
general informational and educational purposes only. Please read and review these Terms of Use carefully before accessing or
using this Site. By accessing or using this Site, you acknowledge that you have read, understood and agreed to these Terms of Use
and acknowledge that any other agreements between you and the sponsors of the Site, the REMS Participants, (“RPC”) concerning
the Site are superseded to the extent they conflict with these Terms and Conditions. If you do not agree to the Terms of Use, then
do not access or use the site.

1. COPYRIGHT AND TRADEMARK NOTICE
The entire content of this Site is fully protected under all applicable intellectual property laws, including without limitation copyright, trade
dress and trademark laws. Users may print copies of the content of this Site for their personal non-commercial use only, provided you also
retain all copyright and other proprietary notices contained in the materials or as specified on the Site. Your use of or linking to any content
on the site, except as provided in these Terms and Conditions, is strictly prohibited. Further printing, copying, redistribution or publication of
any part of this Site is strictly prohibited, unless expressly permitted as stated within these Terms of Use or as stated within this Site.
Nothing contained on the Site should be construed as granting, by implication, estoppel, or otherwise, any license or right to use any RPC
intellectual property right (including, but not limited to any patent, trademark, trade name, copyright or trade secret).

2. RESTRICTIONS ON USING THE CONTENT OF THIS WEBSITE
The content of this Site is for your general information and use only. It is subject to change without notice. RPC makes no representation
regarding the availability, the accuracy, or the completeness of the content of this Site. The Site contains information about products that
may or may not be available in a particular country or region of the world, may be available under different trademarks in different countries
and, where applicable, may be approved by government regulatory authority for sale or use with different indications and restrictions in
different countries.

This Site contains information related to the LAJER Opioid Risk Evaluation and Mitigation Strategy (REMS) program. Certain sections of
this Site are intended for particular audiences including Prescribers, Pharmacists and Distributors. Such information is neither a substitute
nor intended to be a substitute for the advice provided by a licensed health care professional. You should not use the information contained
herein for diagnosing a health or fiiness problem or disease. Users of this Site always should consult a licensed health care professional
before using any prescription drug product discussed on this Site or any other web site. Information on this Site regarding such products
approved for marketing is qualified in its entirety by reference to the full prescribing information for such products. Users of this Site should
not use this site to report any side effect, reaction, adverse event, or other problem or issue experienced with any medication, and these
events should be reported to the User's Prescriber or the manufacturer or distributor of such medication.

While RPC uses reasonable efforts to include accurate and up-to-date information in its Site, RPC makes no warranties or representations
as to its accuracy. RPC assumes no liability or responsibility for any errors or omissions in the content of its Site. This Site may provide
links or references to other Web sites not affiliated with RPC. Such links to other Sites are provided only as a convenience to users of this
Site. RPC has not reviewed all of the Web sites that may be linked to this Site, and is not responsible for the content of any other Web site
linked to this Site. Linking to any pages off this Site is at your own risk. RPC shall not be liable for any damages or injury arising from users’
access to such Web sites.

In the event the Site provides visitors with an opportunity to post messages, you shall not post or transmit any unlawful, threatening,
libelous, defamatory, obscene, inflammatory, pornographic or profane material or material that could constitute or encourage conduct that
would be considered a criminal offense, give rise to civil liability, or would otherwise violate the law. RPC shall not be responsible for
content posted to its Site by third parties. RPC respects the privacy of its Site users. Please refer to RPC’s Privacy Policy which explains
how information that is disclosed on this Site will be handled.

@

INDEMNIFICATION BY SITE USER.

IN EXCHANGE FOR ACCESSING AND/OR USING THIS SITE, SITE USER AGREES TO INDEMNIFY, DEFEND AND HOLD
HARMLESS RPC AND ITS MEMBERS AND THEIR RESPECTIVE OFFICERS, DIRECTORS, EMPLOYEES, AGENTS, SUPPLIERS
AND THIRD PARTY PARTNERS FROM AND AGAINST ALL LOSSES, EXPENSES, DAMAGES AND COSTS, INCLUDING
REASONABLE ATTORNEYS' FEES, RESULTING FROM ANY VIOLATION BY YOU OF THESE TERMS OF USE.

4. LIMITATION OF LIABILITY
RPC provides the contents of its Site for informational purposes and for your general interest only. By using the Site you hereby agree not
to rely on any of the information contained herein. UNDER NO CIRCUMSTANCES SHALL RPC BE LIABLE FOR YOUR RELIANCE ON
ANY SUCH INFORMATION NOR SHALL RPC BE LIABLE FOR DAMAGES OF ANY KIND, INCLUDING, WITHOUT LIMITATION, ANY
DIRECT, INCIDENTAL, SPECIAL CONSEQUENTIAL, INDIRECT OR PUNITIVE DAMAGES THAT RESULT FROM THE USE OF, OR
THE INABILITY TO USE, THE MATERIALS IN THIS SITE OR THE MATERIALS IN ANY SITE WHICH MAY BE LINKED TO THIS SITE
EVEN IF RPC OR A RPC AUTHORIZED REPRESENTATIVE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
APPLICABLE LAW MAY NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY OR INCIDENTAL OR CONSEQUENTIAL
DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU. IN NO EVENT SHALL RPC’S TOTAL
LIABILITY TO YOU FOR ALL DAMAGES, LOSSES, AND CAUSES OF ACTION WHETHER THE CAUSE OF ACTION IS IN
CONTRACT, TORT (INCLUDING, BUT NOT LIMITED TO, NEGLIGENCE) OR OTHERWISE EXCEED THE AMOUNT PAID BY YOU, IF
ANY, FOR ACCESSING THIS SITE.



5. DISCLAIMER OF WARRANTIES
THE MATERIALS IN THIS SITE ARE PROVIDED "AS I1S" AND WITHOUT WARRANTIES OF ANY KIND EITHER EXPRESS OR
IMPLIED. TO THE FULLEST EXTENT PERMISSIBLE PURSUANT TO APPLICABLE LAW, RPC DISCLAIMS ALL WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. RPC DOES NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE MATERIALS WILL BE
UNINTERRUPTED OR ERROR-FREE, THAT DEFECTS WILL BE CORRECTED, OR THAT THIS SITE OR THE SERVER THAT
MAKES IT AVAILABLE ARE FREE OF VIRUSES OR OTHER HARMFUL COMPONENTS. RPC DOES NOT WARRANT OR MAKE
ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE USE OF THE MATERIALS IN THESE SITES IN
TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY, OR OTHERWISE. YOU (AND NOT RPC) ASSUME THE ENTIRE
COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION. APPLICABLE LAW MAY NOT ALLOW THE EXCLUSION OF
IMPLIED WARRANTIES, SO THE ABOVE EXCLUSION MAY NOT APPLY TO YOU.

6. JURISDICTIONAL ISSUES/EXPORT RESTRICTIONS
This Site is intended to be used only by users who are residents of the United States. Users who access the Site from outside the United
States do so at their own initiative and risk and are responsible for compliance with all applicable laws. These Terms of Use shall be
governed by and construed in accordance with the laws of the State of New York, without giving effect to any principles of conflicts of law.
All actions or proceedings arising out of or related to these terms, your use of the Site, or anything related to the Site, shall be exclusively
resolved through litigation in any local, state or federal court located in New York. You hereby unconditionally consent to personal
jurisdiction in any local, state or federal court located in New York and hereby waive any objection to process based on personal
jurisdiction. If any provision of these Terms of Use shall be unlawiful, void, or for any reason unenforceable, then that provision shall be
deemed severable from these Terms of Use and shall not affect the validity and enforceability of any remaining provisions. This is the
entire Agreement between the parties relating to the subject matter herein. Software from this Site is further subject to United States export
controls. No software from this Site may be downloaded or otherwise exported or re-exported (i) into (or to a national or resident of) Cuba,
Iraq, Libya, North Korea, Iran, Syria or any other country subject to United States export control restrictions; or (ii) to anyone on the U.S.
Treasury Department’s list of Specially Designated Nationals or the U.S. Commerce Department's Table of Denial Orders. By downloading
or using the Software, you represent and warrant that you are not located in, under the control of, or a national or resident of any such
country or on any such list.

7. UNSOLICITED INFORMATION
By submitting any unsolicited information and materials, including comments, ideas, questions, designs, and other similar communications
(collectively, “Unsolicited Information™) to RPC through the Site, you agree to be bound by the following terms and conditions. If you do not
agree with these terms and conditions, you should not provide any Unsaolicited Information through the Site. All Unsolicited Information will
be considered NON-CONFIDENTIAL and NON-PROPRIETARY. RPC may use such communication or material for any purpose
whatsoever, including, but not limited to, reproduction, disclosure, transmission, publication, broadcast, and further posting. Further, RPC is
free to use any ideas, concepts, know-how, or techniques contained in any communication or material you send to the site for any purpose
whatsoever, including, but not limited to, developing, manufacturing, and marketing products. By submitting any Unsolicited Information,
you are granting us a perpetual, royalty-free and irrevocable right and license to use, reproduce, modify, adapt, publish, translate,
distribute, transmit, publicly display, publicly perform, sublicense, create derivative works from, transfer and sell such Unsolicited
Information and to use your name and other identifying information in connection with such Unsolicited Information.

Under no circumstances, should you use this Site or any of the fax and mailing addresses on the Site to send RPC confidential or
proprietary information. RPC does not want to receive such confidential or proprietary information.

8. LINKING POLICY
Links Out — This Site may provide links or references to other Web sites not affiliated with RPC. RPC has not reviewed the content of Web
sites that may be linked to its Site, makes no representations about the content of the Web sites, and is not responsible for the content of
any other Web site linked to this Site. Linking to any pages off this Site is at your own risk. RPC shall not be liable for any damages or
injury arising from users' access to such Web sites.

Links In — Unless otherwise set forth in a written agreement between you and RPC, you must adhere to RPC's linking policy as follows: i)
any link to a RPC Site must be a text only link clearly marked with the name of the RPC Web site, ii) the appearance, position and other
aspects of the link may not be such as to damage or dilute the goodwill associated with RPC's name or trademarks, iii) the link must point
to the RPC Web site URL homepage and not to other pages within the Web site, iv) the appearance, position and other attributes of the
link may not create the false appearance that your organization or entity is sponsored by, associated with, or affiliated with RPC or the Site,
v) when selected by the user, the link must display the Web site on full screen and not within a "frame" on the linking Website, and vi) the
linked Web site must comply with all applicable U.S. laws, rules, and regulations. RPC shall not be liable for any damages or injury arising
from such Links In any RPC Site.

9. SECURITY OF THE SITE
ACTUAL OR ATTEMPTED UNAUTHORIZED USE OF THE SITE MAY RESULT IN CRIMINAL AND/OR CIVIL PROSECUTION. RPC
RESERVES THE RIGHT TO VIEW, MONITOR, AND RECORD ACTIVITY ON THE SITE WITHOUT NOTICE OR PERMISSION FROM
YOU. ANY INFORMATION OBTAINED BY MONITORING, REVIEWING, OR RECORDING IS SUBJECT TO REVIEW BY LAW
ENFORCEMENT ORGANIZATIONS IN CONNECTION WITH INVESTIGATION OR PROSECUTION OF POSSIBLE ILLEGAL ACTIVITY
ON THE SITE. RPC WILL ALSO COMPLY WITH ALL COURT ORDERS AS WELL AS ALL LAW ENFORCEMENT AND REGULATORY
INQUIRIES INVOLVING REQUESTS FOR SUCH INFORMATION.

| Privacy | Terms of Use
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PRIVACY POLICY

The privacy of Site users’ personal information is important to RPC. This Privacy Policy describes information that may be collected about Site
users; how Site user information is used; how RPC protects it, and what choices Site users have on how that information is used.

1. This privacy policy covers the following types of information:
This Privacy Policy covers RPC's treatment of any personally identifiable information that RPC collects when you are on this Website. This
Privacy Policy does not apply to the practices of companies that RPC does not own or control, or to people that RPC does not employ or
manage. Information collection and use will be handled in the following manner set forth in this Privacy Policy.

2. PERSONAL INFORMATION WE COLLECT.
Information we collect from visitors:
Visitors to RPC Sites can access the Site's home page, and browse some areas of the Site, without disclosing any personally identifiable
information. We do track information provided to us by your browser, including the Web site you came from (known as the referring URL),
the type of browser you use, the time and date of access, and other information that does not personally identify you. In addition, we gather
information about you that is automatically collected by our Web server, such as your IP address and domain name. RPC may use Web
server and browser information to individually customize its offerings and presentations if you submit your personal information

3. RPC will take steps to safeguard any information you share with us. By providing any personal information, you acknowledge and agree
that, despite efforts to safeguard such personal information, no system, including the RPC systems, are perfect and no data is completely
safe from inadvertent, unintended or unauthorized disclosure. RPC stores the information you provide about yourself in a database in order
to provide you with the information you request. The information is stored for the lifetime of the database unless you request that it
be removed.

4. The information on this website is intended for individuals 18 years of age or older. We do not knowingly collect personally identifiable data
from Site visitors under the age of 18.

5. Except as described above, RPC will not intentionally otherwise use or disclose any of your personally identifiable information , except to
the extent reasonably necessary: (i) to correct technical problems and malfunctions, to technically process your information and to
determine the effectiveness of our projects; (ii) to protect the security and integrity of our website; (iii) to protect our rights and property and
the rights and property of others; (iv) to take precautions against liability; (v) to the extent required by law or to respond to judicial process;
or (vi) to the enforcement agencies or for an investigation on a matter related fo public safety, as applicable.

6. Cookies, log files, and pixel-tags (Web beacons) are technologies used by the RPC Sites to identify a user as the user moves through RPC
Sites. Your browser allows us to place some information (session based IDs and/or persistent cookies) on your computer's hard drive that
identifies the computer you are using. We may use cookies to personalize our Web sites and fo track your usage across other RPC Sites.
‘Your Web browser can be set to allow you fo control whether you will accept cookies, reject cookies, or to notify you each time a cookie is
sent to you. IT your browser is set to reject cookies, Web sites that are cookie-enabled will not recognize you when you return to the Web
site, and some Web site functionality may be lost. The Help section of your browser will tell you how to prevent your browser from
accepting cookies. On occasion, we contract with third parties to place cookies on your computer's hard drive. Although cookies do not
normally contain personally identifiable information, if you have provided us information about you, we may associate your registration
information with cookies or other tracking utilities our Web site places on your computer's hard drive. Associating a cookie with your
registration data allows us to offer increased personalization and functionality. Without cookies, this functionality would not be possible.

7. As aresource to Site visitors, RPC may provide links to other websites. Site users should carefully review the privacy policies and practices
of these websites, as RPC cannot control or be responsible for the privacy practices of other Web sites.

8. THIRD PARTIES. RPC may share some kinds of information with third parties as described below:

- Companies and people who work for RPC: RPC contracts with other companies and individuals to help RPC administer the Opioid
REMS Program. If you are a health care professional, RPC may validate your licensure status and other information against available
databases that list licensed health care professionals. In order to perform their jobs, these other companies may have limited access to
some of the personal information RPC maintain about our users. Other companies may collect information on our behalf through their
sites. This occasionally incorporates the use of frames on the site that will not show the URL you are visiting in the browser address
window. We require such companies to comply with the terms of our privacy policies, to limit their access to any personal information to
the minimum necessary to perform their abligations, and not to use the information they may access for purposes other than fulfilling
their responsibilities to us. We use our best efforts to limit other companies’ use of personally identifiable or health care information.

= Legal requirements: We may release account and other personal information when RPC believes that its release is required to comply
with the law regulations, rules or local ordinances. We may release personal health information if, in our judgment after review by an
attorney, the release is compelled by law or regulation, or if the release may be necessary to prevent the death or serious injury of
an individual.

By using this Site and the contents and services available to you on our Website, you consent to our collection and use of your information as
described above. RPC will continuously assess its practices to ensure that your privacy is respected. RPC may amend this Privacy Policy
from time fo time. If RPC makes any substantial changes in the way RPC uses your personal information RPC will notify you by posting a
prominent announcement on RPC's Website.

See also RPC's Terms of Use for additional information.

012 Privac Terms of Use
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Release [ Long-Acting Opioids

Patient
Name:

Call 911 or

Talk to your healthcare provider:

*

*

Read the Medication Guide

Take your medicine exactly as prescribed

Store your medicine away from children and in a safe
place

Flush unused medicine down the toilet

Call your healthcare provider for medical advice
about side effects. You may report side effects fo
FDA at 1-800-FDA-1088.

local emer service right if:
You take too much medicine

You have trouble breathing, or shoriness of breath
A child has taken this medicine

If the dose you are taking does not confrol your pain
About any side effects you may be having

About all the medicines you take including over-the-
counter medicines, vitamins, and dietary
supplements

DON'T:

Do not give your medicine to others
Do not take medicine unless it was prescrnibed for

you
Do not stop taking your medicine without talking

to your healthcare provider
Do not break, chew, crush, dissolve, or inject your

medicine. If you cannot swallow your medicine

whole, talk to your healthcare prowider.

Do not drink alcohol while taking this medicine

For additional information on your medicine go to:
dailymed.nlm.nih.gowv

Patient
Name:

Patient Specific Information

Take this card with you every time you see your
healthcare provider and tell him/her:

* Your complete medical and family history,
including any history of substance abuse or
mental illness

* The cause, severity, and nature of your pain

* Your treatment goals

+ All the medicines you take, including over-the-
counter (non-prescription) medicines, vitamins,
and dietary supplements

+ Any side effects you may be having

Take your opiocid pain medicine exactly as
prescribed by your healthcare provider.
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HOW TO ORDER
Extended-Release/Long-Acting Opioids

Patient Counseling Document (PCD) Order Form
OPTION 1
1. Order on line by visiting - hitps:docstore fedex.com/patientcouncilingdoc
2. Click the From DocStore® Catalog button in the Order Documents menu to start your ordar,

Order Documents  Laam 1

ol Lot [ ustoan &Pt | [ From Past Grees |

i ona-fiime Exeamant

&

3. Select document “Patient Counseling Document” to order and click Add to cart

4. My Cart will display momentarily at the top right of your screen as you add documents.
Continue to Checkout (Flease note there is no cost for the Patient Counseling Documents).
F Qrdoin e T Ii‘ - My Corl

Docimens Sy | Frice
TIG Pariormance Coaching Rola F ey L] 31580
Estimatad Price F1580°

= [= it
by i bbbl iy

[ =it can | Corilineses ey €Sl

My Cart

Adjust document quaniities as needed (defaults to “17).

Shi |pp|n g and Production Details
Click an option in the Delivery Method list fo specify if you would like to pick up your order (Please
note there is no cost for shipping).
Doy Maikbart Seeipar oty metol

g s at i FadiEn O Ghip vim FedEx @ ol Doy
loces senies OSBRIl Conetes | ROV YT S CULISHES vy KT | HrE IO S Cumat e By ot o e
By e ik Yo ot i Sabrered s o L i A prohee

Contact and Recipient Information
1. Complete the Contact Info and Recipient forms.

2. Click Submit Order to complete your order

OPTION 2: FAX your order by using the order form on the back of this document
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FAX ORDER FORM

Extended-Release/Long-Acting Opioids
Patient Counseling Document (PCD) Order Form

Patient Counseling Document Tear-Off Sheets (25 sheets per pad)

FAX ORDER FORM
1 - Complete all information below
2 — Fax your order to: (917) 777-0357
3 — You will receive an order confirmation

There is no cost for the documents or for shipping.

Date:

Ship to:

Number of packs of 25
Requested:

Name:

Institution or Practice:

Department:

Street Address:

City:

State:

ZIP:

Telephone Number (w/area code):

Email address:

Delivery Options — Please circle 1- Pick up at local FedEx Office
your choice. location
2- Ship via FedEx

3- Local delivery

Questions? Please call (917) 229-2418
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Appendix 3. Dear Registered DEA-Prescriber Letter

08 March 2012

Dear Healthcare Professional Letter

Important Drug Warning

Subject:  Announcement of the creation of a single, shared REMS (Risk Evaluation and
Mitigation Strategy) program for all Extended-Release/Long-Acting Opioid
Analgesic Products for which there is a potential risk of misuse, abuse, addiction,
or overdose. The Food and Drug Administration (FDA) has required all
manufacturers of ER/LA opioids to participate in this program.

[Date]

Dear DEA-Registered Prescriber:

Extended-Release and Long-Acting (ER/LA) prescription opioid analgesics have been an
important option for the management of chronic pain in the U.S. and can be safe and effective in
appropriately selected patients when used as directed. However, serious adverse outcomes may
occur in patients at risk for abuse or misuse, as well as with accidental or intentional improper
use.

Opioid analgesics are associated with serious risks and are at the center of a major public health
crisis of addiction, misuse, abuse, overdose, and death. The U.S. Food and Drug Administration
(FDA) has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to
ensure that the benefits of ER/LA opioid analgesics continue to outweigh their risks.

The goal of this REMS is to reduce serious adverse outcomes resulting from inappropriate
prescribing, misuse, and abuse of ER/LA opioid analgesics, while maintaining access to
analgesic medications for legitimate medical purposes. Adverse outcomes of concern include
addiction, unintentional overdose, and death.

Under the conditions specified in this REMS, you are strongly encouraged to do all of the
following:

* Train (Education) - Complete a REMS-compliant education program offered by an
accredited provider of continuing education (CE) for your discipline

+ Counsel Your Patients - Discuss the safe use, storage, and disposal of ER/LA opioids
with patients and/or their caregivers every time you prescribe these medicines. The
attached Patient Counseling Document (PCD) on Extended-Release/Long-Acting Opioids
can be used to facilitate these discussions with patients and/or their caregivers every
time you prescribe an ER/LA opioid analgesic

» Emphasize to patients and their caregivers the importance of reading the Medication
Guide that they will receive from their pharmacist every time an ER/LA opioid analgesic is
dispensed to them

» Consider the use of tools to improve patient safety and compliance, such as a Patient-
Prescriber Agreement (PPA), when prescribing these medicines.

Page 1 of 3
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08 March 2012

The branded and generic drug products subject to this REMS include all:

« extended-release, oral-dosage forms containing

- hydromorphone,

- morphine,

- oxycodone,

- oxymorphone, or

- tapentadol;
« fentanyl and buprenorphine-containing transdermal delivery systems; and
 methadone tablets and solutions that are indicated for use as analgesics.

REMS-compliant Training (Education) Programs

ER/LA opioid analgesics should be prescribed in accordance with the REMS-compliant education
programs. The central component of the ER/LA Opioid Analgesics REMS program is safety
education for prescribers and patients.

Education for prescribers will include general and product-specific drug information, including
information on weighing the benefits and risks of opioid therapy, choosing patients appropriately,
managing and monitoring patients, and counseling patients on the safe use of these drugs. In
addition, the education will include information on how to recognize evidence of, and the potential
for, opioid misuse, abuse, and addiction.

At www.ER-LA-opioidREMS.com, you will also find resources that will assist you in having
important conversations with patients for whom you select an ER/LA opioid analgesic, including a
tool unique to this REMS designed to facilitate these discussions — the Patient Counseling
Document (PCD) on Extended-Release/L.ong-Acting Opioids. The PCD should be provided to
the patient and/or their caregiver at the time of prescribing. It contains important safety
information about the drug products subject to this REMS and includes space for you to write
additional information to help your patients use their ER/LA opioid analgesic safely. The site can
also direct you to those REMS-compliant continuing education courses offered by accredited CE
providers who have requested listing.

Patients and their caregivers should be counseled on:

* the importance of taking these medicines exactly as you prescribe them,

 the need to store ER/LA opioid analgesics safely and securely — out of the reach of
children, pets, and household acquaintances to avoid risks from unintended exposure,

+ the importance of not sharing these medications, even if someone has the same
symptoms as the patient, and

* the proper methods of disposal of unneeded ER/LA opioid analgesics.

Adverse Event Reporting

In order to keep effective medical products available on the market, the FDA relies, in part, on the
voluntary reporting of adverse events. The FDA uses these reports to monitor the safety of drug
products after they are approved for use. Your report may be the critical piece of information that
prompts a modification in use or design of a drug product, improves its safety profile, and leads to
increased patient safety.

Please report all suspected adverse reactions associated with the use of the covered ER/LA
opioid analgesics to the appropriate company. You may also report adverse events directly o the
FDA’s MedWatch Reporting System:

e by calling 1-800-FDA-1088 (1-800-332-1088),



08 March 2012

+ online at hitps://www.accessdata.fda.gov/scripts/medwatch/medwatch-online.htm , or
* by mail using the fillable portable document format (PDF) Form FDA 3500, available at
http://www.fda.gov/downloads/Safety/MedWatch/DownloadForms/UCM0827 25.pdf .

Information on this REMS and the availability of accredited CE programs on the ER/LA
Opioid Analgesic REMS is available online at www.ER-LA-opicidREMS.com.

More information about this REMS can be obtained at:
hitp://iwww.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm163647.htm.

Sincerely,

ER/LA Opioid Analgesic REMS NDA/ANDA Holders
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Appendix 4. Dear Professional Associations/Licensing Board Letter
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08 March 2012

Dear Professional Associations/Licensing Boards Letter

Important Drug Warning

Subject:  Announcement of the creation of a single, shared REMS (Risk Evaluation and
Mitigation Strategy) program for all Extended-Release/Long-Acting Opioid
Analgesic Products for which there is a potential risk of misuse, abuse, addiction,
or overdose. The Food and Drug Administration (FDA) has required all
manufacturers of ER/LA opioids to participate in this program.

[Date]

Dear <Professional Associations/Licensing Boards>:

Extended-Release and Long-Acting (ER/LA) prescription opioid analgesics have been an
important option for the management of chronic pain in the U.S. and can be safe and effective in
appropriately selected patients when used as directed. However, serious adverse outcomes may
occur in patients at risk for abuse or misuse, as well as with accidental or intentional improper
use.

Opioid analgesics are associated with serious risks and are at the center of a major public health
crisis of addiction, misuse, abuse, overdose, and death. The U.S. Food and Drug Administration
(FDA) has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to
ensure that the benefits of ER/LA opioid analgesics continue to outweigh their risks.

The goal of this REMS is to reduce serious adverse outcomes resulting from inappropriate
prescribing, misuse, and abuse of ER/LA opioid analgesics, while maintaining access to
analgesic medications for legitimate medical purposes. Adverse outcomes of concern include
addiction, unintentional overdose, and death.

Under the conditions specified in this REMS, we ask that you strongly encourage your
<licensees/members> to do all of the following:

¢ Train (Education) - Complete a REMS-compliant education program offered by an
accredited provider of continuing education (CE) for your discipline

« Counsel Your Patients - Discuss the safe use, storage, and disposal of ER/LA opioids
with patients and/or their caregivers every time you prescribe these medicines. The
attached Patient Counseling Document (PCD) on Extended-Release/Long-Acting Opioids
can be used to facilitate these discussions with patients and/or their caregivers every
time you prescribe an ER/LA opioid analgesic

« Emphasize to patients and their caregivers the importance of reading the Medication
Guide that they will receive from their pharmacist every time an ER/LA opioid analgesic is
dispensed to them

+« Consider the use of tools to improve patient safety and compliance, such as a Patient-
Prescriber Agreement (PPA), when prescribing these medicines.

The branded and generic drug products subject to this REMS include all:

Page 1 of 3
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* extended-release, oral-dosage forms containing

- hydromorphone,

- morphine,

- oxycodone,

- oxymorphone, or

- tapentadol,
« fentanyl and buprenorphine-containing transdermal delivery systems; and
+» methadone tablets and solutions that are indicated for use as analgesics.

REMS-compliant Training (Education) Programs

ER/LA opioid analgesics should be prescribed in accordance with the REMS-compliant education
programs. The central component of the ER/LA Opioid Analgesics REMS program is safety
education for prescribers and patients.

Education for prescribers will include general and product-specific drug information, including
information on weighing the benefits and risks of opioid therapy, choosing patients appropriately,
managing and monitoring patients, and counseling patients on the safe use of these drugs. In
addition, the education will include information on how to recognize evidence of, and the potential
for, opioid misuse, abuse, and addiction.

At www.ER-LA-opioidREMS.com, you will also find resources that will assist you in having
important conversations with patients for whom you select an ER/LA opioid analgesic, including a
tool unique to this REMS designed to facilitate these discussions — the Patient Counseling
Document (PCD) on Extended-Release/Long-Acting Opioids. The PCD should be provided to
the patient and/or their caregiver at the time of prescribing. It contains important safety
information about the drug products subject to this REMS and includes space for you to write
additional information to help your patients use their ER/LA opioid analgesic safely. The site can
also direct you to those REMS-compliant continuing education courses offered by accredited CE
providers who have requested listing.

Patients and their caregivers should be counseled on:

+ the importance of taking these medicines exactly as you prescribe them,

» the need to store ER/LA opioid analgesics safely and securely — out of the reach of
children, pets, and household acquaintances to avoid risks from unintended exposure,

» the importance of not sharing these medications, even if someone has the same
symptoms as the patient, and

+ the proper methods of disposal of unneeded ER/LA opioid analgesics.

Adverse Event Reporting

In order to keep effective medical products available on the market, the FDA relies, in part, on the
voluntary reporting of adverse events. The FDA uses these reports to monitor the safety of drug
products after they are approved for use. Your report may be the critical piece of information that
prompts a modification in use or design of a drug product, improves its safety profile, and leads to
increased patient safety.

Please report all suspected adverse reactions associated with the use of the covered ER/LA
opioid analgesics to the appropriate company. You may also report adverse events directly to the
FDA's MedWatch Reporting System:

s by calling 1-800-FDA-1088 (1-800-332-1088),
+ online at htips://www.accessdata.fda.gov/scripts/medwatch/medwatch-online.him , or
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+ by mail using the fillable portable document format (PDF) Form FDA 3500, available at
http://imww.fda.gov/downloads/Safety/MedWatch/DownloadForms/UCM082725.pdf .

Information on this REMS and the availability of accredited CE programs on the ER/LA
Opioid Analgesics REMS is available online at www.ER-LA-opioidREMS.com.

More information about this REMS can be obtained at:
http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm163647.htm .

Sincerely,

ER/LA Opioid Analgesic REMS NDA/ANDA Holders
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